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«... ^1 

AiJUJI A*JaJI |gJkS 

V*WI *Jbllj « oi^^p J!^ JL, ubfll IJLL J/i\ ^JJI o,ju» 
oULiaI SjuojU IaJoII ^-^ ol U*plj ju* iiflill ijuJJt iljLpi ^J L*l 

. If*** S^UI ^^laJ J*j ^L«Jp J>^J <J* »«->^VIj 

jJT (jy t-^UI ) j^SOl jrai; wJLc UJLJH oVUI ^J oLJL ^JJ 

^ 4 U J\ cAj\£\ is* jjS : Ifi Ub2l v^Vl ^ oUL^II L*i 
4 S^JaJLI ^v'^JI <y -Sr>J' **d^»" crJ-*-^ ^crr^-^L* iJL-LII oLw^L^JI 
^lL <»juUVI <-xll ^ jX i ol^l ^1 JL»J ^ Sjuo>. v_JLJ ^yJI SjLiVI 
<-xll oL^ju oil* Jm*-^ j->JL" \Jbl^J»\ \£ . ^_L:JI * I^Jl t ^ - t * t^ti-JU 
. a^d-^ 1 <-Jjr-j!> f Uiy *^s* fU*J « u"-^ J^^ 1 l^tA 11 f ^ '• <;JuUVl 



i^ 1 >!>' J £>\*i>\iJ\ ji>?J iruA Ow**l JLi L* 4^-L-VI 



••• 



_ •_ 



Jft i-sWt * 



. S*»U o« iiU^I iU-JLI ol>l j u ^ jjs u ^ ly i.U iU, oL>L ^1 
y^ U yJ! ^ J-l oU^ll, jlftVl L,J» UjJil vi^Vl >^ JS* jj* 
UUI ^uil Jitf .1^1 J* .uLJ l^JUj, oLjb ^1 ^ jjl? ^io^ 

u»M;J*» itoil >UI ^i iijoJ-l oL^li Jl JUJ, oL>L ^1 ~j>\ju> 
i& '*> J-u>l SUyll oUl ^ ( ^ j4 ; oU*1^j ^J ^L jt ) ^ ^jlt 

« V <y W** c?H J ^-^ ic* 1 * 11 cHy u* *«•>> Jij .- U - 1 ^U-iL* jji 

L> ^ ydl ^JUI L^U Jl ^Sfl gjp} jjL,r i^ia^^.1, ( i ^ 

, U J* 4-j j* j^s J uri Ot ^all ^ku- y> UbJU ( J^Sfl ) ^ -S?l 

o-j j* i> oU o-j >» J \fjS- i^>U «b£|l ^j J\ HJ^ii cJjU ajj 
Ua* Jt. i>oJ.I oW Jl ,y s^U ol*HJy ^ ^JU- ^j oLJL jjl 
*->J • l*«*> <->JI UT UU y^yJIj ( &jOJ Udl J^t ) oUJL-JI 
. ioJUl ^ oL>l, Jl f Lit J JL.jdl oUT oUOy Uk v jut «jt ii_p 

. i&»>ll p»L* ,y ^i ^ li O^jji 

»/j ^tj^ToJI il^SfU « UJI «>; oU^- ^ilvJIj^JI ib-Vl >^UI 
j» ^^ cjt J* ? ^>- liU <jdL. Lh^S^ ) i^jjl o-LSJLd ^JU. 



S^ill i-JUl If Isili &\jfi* OL*J 4L.JII ^tJL, ,yuc \f . ( oLJU jjl 
jl* JLt4 JU* J^U' (j-^f*^'^^ 4y *i~!l 4A...^..t,;J ^JL§JI J-JL>- J~y»jJ^ 



•••••••* 



— V^- 



>kj£\ 



\\ oa^i*JI jy*J\ icli 

\f ouill 

: JjSli vUl" 

T» oL*»l _^l ,_,«; jjtf (jljUkt _ > 

Tt (oU^I^^_oUJ>JI_apl > iJI_^*UII) 

ijjJ* c?~- £j\ o*j-^ J-Lco" Jsl^jbl : ( v) ^-^-^l — T.> 
TA oL^L^I^o^m ( y JiJ fjci\ 

tr • •• oiji^ii L*^u jLc; <Jio*t :(^) 4*^41 _ f t \ 

• • • oL>Ujll <t»*~j j>&j 

•r •• o>^ ! 

•r ••■ u-v-te'l^SaUlgjU^SAU^.VI _ \J 

©V ■■• -•-.. ^Aill^^Jl^oL-^L^I _ Y.Y 

•V .••■ u»j-*U *Ua» jupoL^L^I _ >.Y.Y 

-ir ••••■ •••• ^yiJu*oL>^l _ Y.Y.Y 

■M ■ — Ji>V'^oL^I_ t.Y.Y 

nA v^J ( ^^W^^>- r.Y 

* ^y.^ -u*.J ] Js^L^iJl _ ^juii -jvi-i ^ _ V. « . r 
A^ uj«iioL>t_;ij 

—A — 



wr .^^i^ui^^j^iowuji^ja;^^- f.o.t 

»1 'J^^l^ 1 ^ VA 11 **^ 1 — *.*.Y 

wt vrWy 1 y^j J^y — *.f 

Wn jjuH <*W>e — Y # V 

>ya ^i>ii^u*>_ r\r 

>r ^^ujui ^u^^e — t.v 

WY ■•• • J^ 1 £**■**>* — O.f 

\Ct oUJ>U Jl 

\«l -j^U - t.l 

>#v ^Uj*S[I _ \.\.i 

>Vt ..j^r 1 trs^u* cW *>~ — ^^^l^ol^dl ■ — ' Y.\.i 

vwr ijtJ-i-j^i - >.l.t 

\M c/fcU*ll _ £.\.i 

>\A . — , ^Ul^l- «.V.i 

r\. ................ ■i^KJ5'Mi)^^rii , >.- Vt.i 

Y^^ yi^Vi i-x*u 1 >jaT< ! -'Ju1)o^^i _ > .r.i 

tr\ ••.-• u )^iJtt-'biiou^!,y t jgi f U4Ji_ y.y.i 

to. ij s i»vi^.Juii u - iJ j; > .>;o*^u J ^t_ 



1\ g*»LI 

yv (v*^m-juii)^un-jai_ 4.Y.4 

YVA *-^lu-.>'u»J5M>!- ».t.l 

YV ol^tJIoUMk'^-ejja— 

n\ vyJill s-s^ 1 u» *l*iW - *•• 

YM .... J^ai^l^vayk^i^WyU^iUoUs^;- t.« 

Y^| ... 4*»4p J»lst J^ Jujlj oU,«W _ *.¥.• 

r . # i-.x* W J* ojlj d.U«k- _ t.t.O 

nv ou-kji Jb-tr^jj-fl 1 _ r.o 

Y»\\ jj^jfll j* *k-wi i^» __ ^f,0 

Y^ vlL-JI SiL^^jjXll »«U^ __ t.f.fl 

Y>tY oL^U^IIoULJrf^-jja; Jj»- liU oLf^jJ — i.O 

nv <o-*" - n 

rtA «*!>•!> (C**" — *«i 

ra \ obM*-^'^— ^»i 

y^Y f UiJIJi*-_ \.V 

ru ^i^jjuij^j^wdi- t.v 

Y^Y • (j--^ 1 <#>^' — f'V 

TV ft c 'WiJl l /«*9«l.l ( «-jJlll 

(t)»Hii 
rvA VMW *-***♦" v* |Jw 

-ijJTifl i~u«ll o^U ol^j* _ ^-jJiV J^l yfcoJI f UkJI 



^. u 



«liioiu»^ikii l >jdi> J 

J*SISI>lil <= = 



f**au> ||if| 

* Cf -*■■*». tSi-i Vj*' *« (^J- ( y»l)o 

vt«., j L v, ,iii«ki)i jjU (~t)P 

> * * v * » Wij" J»u; ^iJi -*- v • vi-JLt_ii guif ' ^ ; v ;t 

— \\ — 









••• 



— \r_ 



aJ^Isj^ JU x II <ft~J^ (JL^*^' C>^ i^-jJU I^ju^j^ oL-^Ij jJ\ ^-o-w-U 

j^^ ^yfc^ Uj 4 «■ «* • * '< OhM ^y>^ ( ^J^Jll Lfi a-L ol ^-*-£ er^' 
jjiaJ ^jfifc U^l S^Ull ijj^^cJt i^JLaJI SLJJ ^ oLiL jJt 
Uj 4 <*l* ii/t* ^j*^ { jj\J^-\ji?\j oJ\5j »J\j «^ jUI js> oL-^L jjt 
^^ jjdt u^JL-lj JUill i*~i>^ JUJI ^L>^1^*^ ^^r-J' OlJUbl ,* ^ 

. JLdLI i*~Iy f*^i ^ ^iill 1J9.UI <^i ^y i^-LII ii^WI *• i^UIt 
^ ii/<iU »-uj ^jjdl ^I-^pU i-^U-l aj^jjJI oL-w^JJll oJLT ISIj 

ii^ll «x^ \+~j jXj ju^j^j oU*U Jl ^4 ^j-UI otf* lit VI (yt^V 
JJLp ^y <*o£ ^yJI ij>;>JI i»UVI **\Jj lf-*i j-tfj oL^U JU jUlj 

— >r — 



£**> <->IjaVI JiO^j . l4iJ»d ijTjLy JLJUJ JJI^. ^J tJIJL*Vl 

j^iJI J> 0j~^^ ^-> ~**S i-b* ^1 ^>-t i*^ j^, <4^ ^ 
L* c~J oL^l Jl ;*U «jt SI t ca&ill J>j iu^JI vJUl a^^j 

ji^iSio ^uuj*, v-^ 1 uf>^i j^i o*> yu« 5Mi vA" r 

J>sl, . u>IjaS/I Ji* ^1 oU jjcfl* v^^l oLT/Jlj V-»*4 jJI 
<> <&> ^yJI v-UIl i^^l^.71 ^Jdl jLLit j^l lAJk 
Ic ;>UI ^ ^ikll ^1 ^ ^J\ v^L-Sfl *Jut ^i . ^ jjttJI 
***** fits ^M 1 J 1 *- ij **r&rUj "*iy.j^\ »^iUl ^ ^jl^j. 
( *ii~^"^ v^ ) £? <Jj& ■** • ^^1 fy Uijt iJu: ^jkj j»JL*jj;i 

o^-Ji JJUyi ^I.UxJ JU UU ^jjJI o^^t oL. LJUi ^^ 

^t 4 iliuJI V" 1 ^' i-MU V!JUI *J jyJb ^ji jt 4 JJ,-*-* tl^'i ^ji 

. tfAr 151 cry- 1 <^^ * ( jy^ J?** (3Uou yi (.jUcw li»j ) 
-u- 



•*j . p«4ll 1JLL 4uj jJGjt *JUU J \fjJl\ lpjftfi»4 ,yJI oU^I 
j,> ^ V-UI oLI^I ^41 jUift oJuJI jJLJI ^ jJJ JJ^ 

g^ll jf ai; i5* > £•*>» ,^-i j^J v^-Jtr-U x*iJ j»*ii L«>«*p> 
t Ji^. »I J JI c^T « ^-yJdl v^ 1 < jt^ 1 J** ) ; ^« Ldl ^ u -^ 

c^ 1 # u*> U ^ a-* u, cr» ijJUtJ1 u~iJ^ '^>.>> 
jljW o^' t JUJJU ^-jjJI ISiU* cU>II oU-iyi Ui\iA : ^ai-jJI 

. tiU UU/S ysll iibil 

^ U >ju: vill JUj .y*^l^^j«i>y»*JuwLlljS^I jJ»!>^ 

. ( > )^J^ '^.s-a^tf iSjA w-*l J^ (O^ 1 



_^•_ 



iJljA^I 


3 


o&^Ji 
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<oj£* 



jtJb' *1^ Ukull v^SlI^^ l*^ U/ j* U . oL-^L jjl 

<i^ 3^ U Jl\ JijO-l ^l^lj jlSiVl fJOJ ut Ulall v ^Vi >j» 
W ^-jjll a^» *l^l J* a*LJ l+JLj, oL-MiL. ^Jl ^ jju* ^i 

^U ( ^jljll ) .^UII Ju. j*- villi, « iiJbi-l oULcVlj j\SJ% 

oU*U _^i ^aU. Lj-jt ^U *»-»*£; t^l ;+*. ^ JL+*- ^ !-,.>** 
u—^ 1 cr-*^ $***£ W* , - v » ii - , i ( U»^-i^ W—J-^ a^ 1 ) ^-^i-*-^- 1 

<J~> «J' cr-J-^ 1 ^ M- i J&- \py>J iibii! (j^-Sfl gfJfjJLj fUju^l 
m 4ij4\j pUI ^f (4W yij^kll ^ J y» ^ I i^L ^Jl i^jJU 



_n_ 



( 6y*\ ) OL-U <J>\ jjOiy iJjJb SjU.I ^ jjcllj V!>JI -"' j ' * ; 

{/■ ( x,y,z ) ^ t V t j ly^ £*i-l Ot jju » : ( tL^.yJu,^ ^ )jj. 
. « «i» ( a,b,c ) t ^- 1 ^ 1 1 .J^ ^ Ijb-I V j&> t fr-V 

t ^U* )oL«»l Jl OL-.L.I yi* ^iy UjU- jJLi dUi ^jJLpj 

^r-Slij $ t « r « \ v!*Sli ,> o*&ii J^ JL>1 Jl ^lji J>u 
«y **>" u—vij t i i r v^ 1 1> oij^i Ji '(jLj ,y vrJSwJi 

JF^II J> i>~*^ J cfjw Jlo" «JijuJ| i SiUI oLLt ^ j i.n_-_- 

Jjii jLs out,- 1 ^IJ^I U^ ^ .JIjaIj .4 £sVJLl1\ J^j 
j\^l^l jUsoU»t, <oL*IJI v^^.-^tr-'W^ 1 JU. J-l 
pi* Jj* v>t ^ UjU j#j . Jyi\j oUUiVI, '«■ ol*Ul ^^Xj 

&.&&.> J* •**•*=" j** w* ( W>l / S-J^UJI J Jp^ill j, ^C- 

v uij vM 1 •■*» <y )u& ^ <J Ss-l-S/i JJ^i oifcuiij ^llii 

oU^wi *l ot J* ,^11 jwiidUiT^ 4 ol^T y Jj. jlpL^" ^ill 

Ui#U ol^O Jl jw.jU j*»iJ ^^ JtsU ^ ^,'UJI V LJI ^i, 
^ Um^jTj t oU>l Jl ^-jul i-jJLf oL_>L ^Jl ^ jU u>! 
a^ 1 ( J* «jHy c*» «jsfc ) ,m *l*Uy . Mlall ^^J I ^j oL^iL jjl 



■ >v. 



pJU;^ iiOaU i^tfL-JI cr w-Vl U^j dJLJI uUI ^ij 
V*U Jl ^Ull^^i^lsLI <j>-Uj diUI iiiL» Ji^ j^oL^L^JI 
^ If tf~k?j vrU ^U:t £*& UiiU <r 4 jkllj ^yilj Jl>llj ^juJJ 

AM; oUJ^b^fl ^^ jlSi5J*3 p*^ji^*> (j*J ^^ 4 i ^ » 4-^jjJ! 
jl&l a* ^^i^i I* oUyJ^ll <j**-> ^^ jJUJ <JLL*I ^-TS £-* 4 -U*L>. 

^LuT &*u ot^b ji ^ y/*i ^uii av* yd ^ *> . vr 1 * 

dliS* U^j . i&oA-l jt If* ioJLiJI oL*ib Jl oL-Ut ^fLI kU^L-t 

^^5^ . <Jcj ij£& j *J*J 4&JI JJall J& JLJbJI SopU* ^JLp 

J* s~*y~3 Of j& ^dl oLT/JI JLi i^U ^rfdc Vj ( ob>Ldl ) 

. « Lid (j;^J (jyuw» 



~*J\ * c/^UIl 4 ^^4-1 4>-^' < ^^"1 0vil>illj oljg^dl . s>>II 

*W*"j or.-M 1 fU^ 1 * o**>**aJI <-*J^> Jj ji» j-* S. tf » . lJI 

^ jjff 4 Ja^ ^^Jb ^U J^ i^VI *~xJk\ ^ m j£ 4 ^J^^u-VI 



— \A — 



^i U,U Jij . JUjuII cre jJS J J5L.J j ( v^»V ) ^JU^JI S—julW 
iiiUy Jul^il oL-U*AJ ^LJI j>U' u- 1 -^ ^.>^ vM '^ 

ij& *Uafrlj . oL^t JJ i-A-cJIj <ULJU (j^-lyJI jvJ <u«*lj dli i. : , la " 

J JJUJI i^l J o^ill ^^Juy LlJUU ^LJI v UI ^jj 

. t^-J^I orJj^lj ^-JjOll ilJiplj kJaidl 4 (UiJI W o^&L. 

t>* t/y-^l ^S&Jj i*#U- ii*a> iSjJi-l oL>l ^1 v-ClTj <^L* <jU4j 

j^JcJ ^Wl j^UI Ut . jULI ^jA\ v t£ll oWI^ ^ U^U- 
5£#-U-l ctr.^ 1 «^ U >*-*J u*»bIW ijOiVI i-JU«D iJUVl oL^jUI 



— \\ — 



JjVioLJI 

i-jJill ^y «^>-j *WI ti^' oU^Jy ^ji^T l^^ oL^l J I ^y <u*lji 
^y r^il !*ii 4 <JmAI IJub jru^cl SOjOp j^t c/^L* JL^>J of ^J 

£1 . ... ( o^Jtil ) JJUI J>-^ J^US/I oLi^Tl ^ 

. jkll jJLp ,y JJ/^UI lis* JUU j 
. *~J6 fi*3 j^U AjjOi 



— Y- — 



^>T t ^ J li r >wi i v>U'c i,i!, r**^ % ^ iJ, - v 

rfi\ *ijjJ-\ oUib^l ^-i jJc! ^.oUI uj/JI tJt*^' j*5^* »j^J 

•J. 

aJu j iULi i-**t j «*u) ji»!>ii (J i«oj if . i-«*L»l *»lIm Vs"" - J jj-VJ 

j* uuil ot, oU jill <> dUiTj oU^ll J*j oVUjl^I ^JU 

i-JLJI 4*11^ ot ^e «^juc«j v- JiU oLJLjJI of iiljil _ i 
oULilj (j^yyiJI ( J* L»L»i Xkiw «L-~J iuLo- ^ *~<*^ ^-11 < * a «-^l 

_n- 



<y V>^' J^ i*-!-* ijpLij^l obLpj oUbLcl ^I^jljT| \ 

^Ij^ju-Ij o>UI J^JIj (C kdl J* SjjCUIjjw^uJI ^ ojJI^ jjCJLJI 

. J-^ib Jl jrvPj Ml Jl O^ill J>- <y ^s^.sAJlj LuL»cJI <_JUI 

^ ( oW gny jt ^ J& ) **i* ^i-**t Ji if^jj OUVi 

^b Jl w-sCr»i wljl (#l>Ulj ) JUljillj oU^LJIj £*UII 

v^^J tr*^- J 1 ^M- 1 <ijjb jUj tJLul : ( i ) 4£^*j61 

_YY — 



3UUI oUUVIj obUI j,^ jLcJolJJkl :(-»)i^jil 

i»U, 4 ^1 J* ^Uip^I >^ o^ill J^ ^ ^JLkiil j^LJI 
SaUj t A~iJ ^Jp IJUifc* i-ljjJI injlz* ^ jjiJI j£*-iJ J_«JlJJI <— .IjjJI 
— Slc'l Ji> jp l«lfl^ J^U**Jl!lJ-l ^» ~*~J>\jJ\ oU>JLI jjtf 

^y _^> (/■ ^ < *^ oL«<»Ij ^11 ^ji <d~^>«J i^LlI f t*-*-*"' ' Oy^^-d j-"^ 

O**^ 4^**r" W^V -^Ujj J>-lo^ J^l&J ^4^^* S — *■* -LJUii^U 
OU*l j^ ot li^ j£T> . oU>l Ji ^ri jJb" j* jj-U-Vl OJull 
(jAll -UJLJli . j^Sfl oU^il Ola*! J^J.^jjj-s (i)i^-*^fl 
iOU^l k^\±-\j6Jc}\ ijje (J*j<u jl jbVoU.il Jl oU-U-I ,^ : 
oli-JL ^i^o ^ SiUI Aj&-\} *~*>- v jJ^JS^UI oUfUl ^4^ .c$JLHj 

«• * 

JU^I^JijcJ^^ Jirf: (^^J 1 VrsO^' pi* ^-^ <J?*-^ ^-^ 
v^/^JI ^ . l^UJad^i^lJUl oU-^iUjJI c^-^jJ-^UjJI 

jJiJiy ^l^ 1 jia^l U^lji Jj^ jp Jic-j jl jXx ^j-^U jJI 

i^-jufc^l <U- Lil I >£j <U* Lil I oLSjdiy <u j-JLI oUT^JI ^1 JjxLuJI 

.^..JoULil 

— XT — 



oL-L/ill p«ii . ^tf" er^ <j^j . iSjjj^ '-^ J^" ol <j>> L^XJ 

. j^iJI -uA«cl> U iIY*j (.r^* - ' **A* cf^*"^ j' « '^Uj ' <-*5^* » 
a*s-JI wl; JI ,y»l>Uj '«>Vlj Oli%Jlj ^jbtill ^-L-Vl ^j 

oU-jUll J* Jj > J* f-^ 1 ylt V* . <*i J \^ m J\ JLJLJI l^i 

( »b Vi^l ) ,JL£j£, ^£1 JLJLOJ WjjUI JL^lil jj j± j* i ^J i 

^ ^.L-Sll li* J* ^^ «-b IfU-L-Ij i^L^JI oL^JLJI 

. OU^JI icJy 4^0 JI «-~f>dlj « **liUj « a»!^II 

. SupUUJ ( iJjVI ) ij-L-VI ^*Uil j^ Sj£» 4jijJ o^jj\ *Lju U ,, < «2 
«-»J*" (ji Jj^l y-^JI v>*i -A-*^' ti*ij~^ <J* S~^ ***** aiLP ^"^ 

jj J» jp JLJbJI jAi (ji oopUJI jji j^"v_JLI«i JapUJI oiA |*-+i j-xJj 



^a i^i ni ^In ^ui »Jl5cIi ii*, i>ii *.u ^ay j^rLJi j-iJi^ <-U*Ji 

. « <i v-jji^uijj-w, j«^i ^ auii oiiSJi 



— rt — 



, c^^l ii^ ^ juU! ^*uJI ( T ) 
i^i ijtjfi^lj*** .i ^^ ^ j^ f^ 4 -? *^f Vj** *L-**L>- ( V ) 

of ^ku^ J \/ ^Jlill^l ja V* i}/ti\jSi\ uJ# W ^ £L^ 

(jJUl JLJdli . ajuJI r^ii Vll* i^U L y^^ 1 p**-*-^ i-~-~JLj 
. ^aJI r^it 4U4* jjIp dUi JjLj^ juJL f>b jl ©^ j* oj^-y ^JuJl J*yw 
olliJi Jl* i^L.1 ^jblLt 4i/u <u 4 » ^ 1 la : > i~*S jji *j j * * i-uJU 
4^** ^ f4*" ^* **^J • Vslr" ^^J * cpU-^l Ji\zi\ i ililScJi 

( £JWi V U! j/x** \f -u^L iiU:! j, ) ^ ^Ij 4 -J v-.L-.Vl 

VjOJI* vJ^' »J» ^i *i < ^ J 1 V^ 1 (^ «■: :JLj 

ft t 

4 oL^-U i iJjl oLL* jl oli!>Uj oL^ ) -uoJL,a->j ^5-^L ^Jl 
4*4* kii (ijuuodlj J^Ai^ij <_aJLII l^i^ifJ d^ iiii-* ol ^JaJ 
!&J # l^-uaiLt^-j l^U^ jy Ji^UI il^^j ;L>I ii^. <ujL <jSJj . Lk 

£-£ jl ^k^-a ^^ **^ ^ <>*W JLJbll |»4Ai Ol JbV villi Lr Lf-j 



es* J^)j L»JUAI ^y Jo* ^-J *LJaJ> L*s/j Likll <^»»**l <Jjj^a L*ul 
L>1* 3 W o^ £ .... 4 oVLa^lj 4 JA^iJIj J->LLJI 4 JjJU 

i*U| jl ) »4ill Ot ~Jy 01 >y 4 OU^il 4 . Sla: tl ,j~—SHj 4 Ljk^JI 
( ^*Ji>i ^5^-^ ( 1|»IS^I j* jLJ^I 0*^<y ^W-'L/ifl u-d>^ 
jj^l i^jj. j^ JuJbdl (jr^-* 4 ^j^j <$■*- J* <~*\iJ\ L**UU jl p 1 < H 

: Ot ^ *ii 
(t/*—) e$' ] Vry L-*/ t 2 -^ «-pJL* <~*S x UL La/ 

J»lf L*^Nj <JUt oU&I ,j^JU ^^u* *IWI OjJL Uj 4 LoIjl^I 
j^ ctlt^TVI Ji>o pl 4 i ^ l;;;: ^ , Cr**^ .Sju^UJI JLJLJt g^-^—i oSl 

: J* Wit 

_ ft_ ft __ 0— 0— — — 0— « — 

t_ r- y- >- >* ^ r r t 

? ? ? >*** • — ^ — \« — Y* — *r>^ 



JibAS OU^AJ oy* c-Jkj 0>UII j! iJU>tiJI ^L-Sf <u*i Oli u < k : 11 
( v 4 t Oy^ 1 Oi*^ tft ) £ -} v-i < I cJl/ ISI 

>* = [(v-) + v)]i- 

^i** z:u — x I — + ux(l- ) 

ou (i>;) v'—=^ x (^— ) oiii*^ 
0^01 Jb^ 4= >-*=( v — )* (l-) + ut- 

(ul)- L&J ^yuJUl ^j^JI V - X t - 

uUo-xt- 01 iX\ 



— n — 



; Sj^JI <j>^ JVxJ)l\ OU^Ll Ukll ^Sfl jp S>j ^a* J* v» 
JtjfjM J] SiJ^I ^jUI iijjall (1j*cJ J*jfji\ &\ JUU 

oLk*JI f Uic^L j> m J* j* iSj^l jtjte ja( i**jf ij\ ) ISja ( Jjh ) 
zj^aill La *^l ^Jyj . UJL- pJb' ^1 J^^JI j-^jc ^^j^- * : s U ? M 

dit-^w.l = ^L £>UVI ^LoiJbi^v^t wL^JI <-UJLI 
OlT til U ^; £>l ^ Jx^ll <*J J ^ J&\ 01 .J^ £**i^l ^Ui> 

( ^ ou ^uSii tsit-a. db*s|> »uif iii. yj ( ^ >t cr _j J\ ) 

* 

•ja ^—J . ^ <£r f •&* * v-^J t> ^ f C-JlJ' til jl (jJI tfijJ 

r=rA jt.gajyuyi 5-^14.1 j£>j»jA=roSl»m^ 
_rv- 



j! «ij « ^ + v = -*■ + ' ^^ = -*" 

^ ^ = ^ ^ ^i r + A = A + r 

U=V Jltf# t+A=t+r 



, v*'>^ 



^ikll ^^1 iJLx* (( A » ^1 Uui>li v'>^ 

>^ J! tf & W J^ Jir 'M <Jtt&> «J « f «JU >^ ^5— -d j 



-TA — 
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. j^S/l JjupSJ V-JIj Jjay> IJU j&j 
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j^. <ju ^l>Sii ^Li. vUulii jir iii : (*i>o>.^i 



.1*1* 

— yr — 



cr^ li*j • f ^ ^ «SU'*I >^J f^iSfl t£*Ui* convene 

. lib U**** 

. O ^^rfs^ *lU*iJ^VJ • OmUJI e£jL~Jw» invent 

. lib l****** (j-J IJUj 
jf *A ty £i*UI cSjto jf l *Jsit OlT til : i>ji ^^ ^ 

. (*-<£= ^ dSHjtJ) . £**Sfl tfjUu* contreporitive 

. lib £s»*^ li*j 

u»** -»je>H J! <f& f ^ >a« tyj^Jell Jl ^ t>ji ^JLJIj 
tk^j *-»!*■* u* !*•=— J lib Ul^* OlT lij « J-A»- J-~*u* » jjjjtt 

: jcUi^ yikii j^ai j&ryi <^u f lA^i-i ^^ ^i jujij 

a =«j- ajinrr^ + ^rcJiriSlrJtt/i 
• aUI ^^JJ ^^ji aujjr t ri^-r <r rx** + ^r ( r ) 
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_n_ 



i-JLkdl oLJL-*J' flJU^L-L, 1^ '<SjA\ J_*_JU ., _;, 






: ( 0U*J1 ^»l ) i*jj\ JJ» 

.04= f gjji j^ojfejtijjjuaicjiriii .^iui uu^ji o ) 

. U JUiVI ~*~*V-) ^ikdl o^idl iJU* j.ljU^,U J\ 

t-.r 

-.rr — 



JLJlu^l JU* j\ Jei\ >* u~- U J ) ^cJI ^ OU^JI ( r ) 
Ot oL-JI J-* j-± o-* ° 4= f ^ oL - ^i ^ ( uni< l ueness 



Ay^J' Ji^ SJU-lj i5U- ly^j OUI ^yi^ b*> . iy^\ JU^-j ( t ) 

j* <i <y c/ibUil j* o ^oJ J*, j^jj . ^-^11 oU Jti j^j . dLLuJI 
. sjijb^fi oU^ ^>n ~i*^ ( ^A««— ^vvv) 



5*^ (0)^ ut <*J J . ^UJI ^bii-VL. uU^JI (v) 
U^ c-S jt J&u* ,,, U u* d^P- ( u j^J JXJ v I^ jt ) 
jLf lit ti^i li±, j,\ . ( > ) u , J>Jr j ^ ^ +( j jj_*JJ (u)^- 

^^'*(<j)a-« :,l » i, ^!»««*>• J > J r>^(^)a- < ( \ + ^)«j-^(^) u - 
• • • * r * T 4 \ 3JI>dl £♦* ut oUV ^ui 

rj^i [\+o]_±__ (u)^>k 

r 



^ + u + ( ^ + o ) — 



y 

h+O+O)) . 



* T 



••*>^">v i*"-**"* ^ s ( \ ) ->■ o\ i->j 



u Kj e **-»(\+o)JiLi(u)j-u>aiioi_i 
r 
_rt — 



^|f .lp jLJLJI OpUw 01 jj-y-Xll *Jai~J J . iibift Ol> jl~>t Jp j^Lul 
• ^Ji^t /^ iili>»ll ob^^JLI fU- o^j i. ; .flW:ll <u*--i^ JU^Jl ^J^ 

J ^J^uJLI jkdb « lit ... 01 le )) j**iS ^1 ^iJ^J 1 -la-? j ( > ) 

J& SUi . Jj» JV^Lif J^ J* ur^Ji JUbJl 4~^U £~*y ( v ) 

« ij0 » O^ U a a * « ^ » oLu Ji JT 

(( fr » fS^I Cj\>j\yJ> « <j*» O^Ua X .. i l JT 







v-oUcJI ^i^* AJlJ*S-~\j . j-jLI J *Jw\S Cjf\jJ % *Uau*l ( t ) 

. iiliiJI ^JUJI jJ* j oUUXIj 

fOkSsfl JJ ; jr «sii a^-Ji ^l^ll ils& -L.*U *-•> *iM ( -v ) 
: OU^JI j ^-L-ty \jij~ ^f .jL^-jLOI w>JI .UupI ( v ) 

•>J>"j JW</i > J jkii jJ* ( ^ ) 

V-UI «t-l irf^ 1 JW «*-* ^^1 vr~ jkdl ±->j ( \ . ) 

. ^j&ll Lr &« JU^I ji>J U-T 

— n_ 
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;AJU)|j^1 


/ _^ V 


— r : ^ 


(^^ V ^> «Jb^^>) 


=L O 


( ii/jL* jzj* <j\ -*~j*=sn) 


-=J& 


(^-*v A =->--* ^ a) 


= J 


( -*v ==-*"■> ) 


■= j 




= c 


(^v'A=^^A) 


= •] 


M=^) 


= J 


^4=^ A(^ Af) 








4<uk / JI j ^aic-J^ljj^cll i-JLJ 4j^L|jJI jj&uII j^ juo_L> 

: J>ii *o* j»j ^bji J>li^i jj ( JJUli ) o^XjUI J^ Jj 

4 Jl>e-tfl jfki\j 4 deductive ( ^ : : t ,«1fl ) J^JLi-/* I jjS^LJI 

—ta— 



^iJI J ^JLJwJ oij . -4^>cJLj i**li-l j&ci\ 3^j* l£' «-*l> oVl^- 
^S*> JU^JI 4y iUI JUJI J*, JJ^jcu-VI iu^JI J> JVju^-^I 
. iJ-U-L OU^JIj ^IdL jU^JIj ^yJI ^j-i^j jIa^-JI < ^-jXjJI 

^Ul JU^JI'J *>LJ . UJUdl 3i>llj S-mO" ^J^ 1 ! I: *- ; *-* 
v-^lkll J] oLUI ^ J^yi ^UJI jfjci\ j S^/^II SiJUl JU^; 
1l> JIj ( oUj»^aJ t oU J* i oL^jj ) (3*iy-l j» <JL.JL* j-ijJff j-^ 
V ii^^zr ' V^ 1 ^= oUoaII <jl a <*= » lit. . jt Le u « U„; II 

*Lu/*U ^JJ\ .1^1 J OUJI J^SCdl ^ ILLUdJ a>ii ut 
u^ J U^aIU iJUUdlj A-^r>JI Jcl> m ^\} . oUa-nJLI =^>l — ^y 

. jl^oji ii>ju ^jiui ji ouuti 

yb inductive ( ^JUJ I jfjd I ^y-^-^J JL? ^? ) ^j i' ^ j&JuJ\j 

JJ J^U **ui . l^U o^U ^ ^^dU ^tH>b J\ J k^i\ J fjei\ 
( 4?»>tJ» ^ ijli i oU ) iila* oliliU «~*j Ssjy^ *\ A* iiiitl Ujj g^f 
ejlry>A»>* ^^' ^ liliiJU- Jf J iiill U^j f^jf a ~ .,.i.Jj 
L*U iiL^ olibc iikit ^l I4JI J^y ^yJI lf~4J ^jJ* <**- s sjJ\ oJUb 

SJ^UJt ^i^ jl jfi ( j;>-^l f>UII iSjjjJd{> tj-J ) oUib Jl J^ 

— n — 



jU^JJ s*z~Aji- J>-I^ll «Jub J .LJbJI jLf Uj . Lfc^-j-Pj d^*UL-J 
Jl J^»jll J .LOfcJI ^JL, VI ,y>*fc ot ^jjl Jp v- 3 ^ «h: (I 

. olilill *-«i- i»U SapUT SapUII »4A »,x»wJ Lili SapUJI «-U J} 

mathematization «-J>LjJI 4JLULI ib-y* »J v-o^^Jlj Sii^-^UL i-«#UH 
JUy pj *>U Uj£i\ jl JJ-I Ji J>^>il J-#l>iil *JUI J— J!* 
S1»Lsj^*j ) ^jJ-ljvdJI Jj^l* J* U^l J ~j incubation ,>.* ■»«,; II 

J^'j t^^ 1 :,U ^ 1 oi> u* W! J-y" tr" i^ 1 Js** «*»■./ (^ 

Oy-»M ^ Wl <JS-U <> »!*- O^ldll J»- J jt ^lijJI u> .t..<JI 

. J^ill J JLJbfl jjji-t J* jt cje'U^Vj 
JJUI JULJI o;>^» Jp o}l£iit x*ii o^Som JJ. v-jJL J 

^p oLsitjJI j}* ^Ul ^u tiy»-t J^*U-» Jl>- jt l^JU- t-JL-t fl^-U 
j>& pLJI j* ^i tjl » : o^JUk J>i UTj . Ul^JI ^««mJI J. LfJfijU 
i.}Uyk l^lj-iiy o^<ill ili < ij& cy&lA (jJu UU» SLl-U » J. 

:,o^U* J>- Ju JftJL. J*d iT^llj Us^-'j V-^'j i*s*^' 

OjXUU l44isTl yJI aU^II ot IS ( ^y^, iJ#'t A^- ) v*^ 1 J* 

— !• — 



bf J* J>* ) V^^ 1 ^-^ cs- — ^ i -^^ il i,JL ^" r 



l£jl£jlj S~~JI ij^iajJl j dAJi -U> o!>l£jL> cJL>- ( ^ -=jJbu 

j <cJ*ib >^p S^xi jUo^-Ij f u.u.i iuLiJi j\xiJI J>Je> *ijuiw*l 4 <Ja-»l^-j 

o^^i^aii;^ il . ( ^fcU j ) JfcoJj ^jdl ^11^ ^.yi 4^ 
pi-u; J J^j ^ j_, ^jjl ^jjl^JI Jp ( JJUJIj ^jL^JI ) 

.>UL jLc* ^j Jl oif lil *ui JJJ J JwJUi apUj ^i obU^I 

^1 ( o*£iil ) J»- J*. JLJLJI opLJ ^XJ y^jjuJI^ ^ Ujl»V 
I4U, o^Cill J^U j» ^-ijOiJI ■ j£)j 4 Ji/U W ^ jp ^^ V 

. ^iwJ* JOP I Cw- yL* = I + T ( _ r , *J jUI! 

jv^iJi t3>j oU>ii ^loic-i j*£j Jp jpLo o"*£tii j>. ( r ) 

— 1^ — 



j~>c~£ 4 i~~ Wit jt ite U S^Jtf i-Ui Jijli *IW[ j* *J|ju *li IJJj 
i ilk* Jl^-I j fU u^li <J~IaJ J* 4ajjh^JjI oILaII oU>UU Jp i~U-* 

. .>a£ ^j cij J 1§U- 

> U*p J SJL^IjJI JJjJI o^ 01 j-yollj ^loU ^1^(0 
J^dl i y^k3 SjJU, Uip iJLp o^JLU! J^ (I) JJlj. o*>l£jLLI 

J?* (->-) 6 i-^Jl ^r«*J o-bA>- CjLL*JU^I *,,. 1 la :■> o*>L£LtJU J*>- 

jp o^SJil J>- J JLJJI ojji ^^ jl ^-jjdl « Ja ,?. -. 2 j ( d ) 
. a&II J oW vA 11 J'P 1 c5^-^ J — ii^ 1 •** ( * ) 

CjU^UJJ Flow chart ( u^L—JJ ) >- <-Lu j-^ * I JLjwlJ ( j ) 

. iu-Jcdl oUUaJIj 
. l|IJi^ ijlkll ^UVI Jl tVjJI (Jb) 

i^JI SUM Jj j^t oVU J i-^UJ! ol^Ull J— Jau ( j ) 
J> a^j c/*£itl JA- JUL-/* oUiLJI -IjiicLJ ( £)'* 
. SjujULIj iJL^! <J>I! *Ub"lj J>JLf iibft J>> fl-Uw-l ( ^ ) 



y&ii 



^-^ 






uJl ^*1 



^ 



ry r 



i 



1 



JlpJ iLlT ;,Wj ^> 



I 






jm «> > 



<^> 



^ 





( V ) 








1 









(t) J^ 



(I) 






^^tjl^lt oJUbj . <j^-JU manipulation Jjl.uJlj computation oLL~J-i 



-IV 



^-Ull JJLwi jj 4 oV^UI > jj I4UU.J JIjjJI J-*t£j> a i tJL« 

J^ o^J * S-iJ-^' 0* ^ fjk~i S ->^' 0^ j' <jiy£^ <JL-^j 

4 oL^U^II j»J <^jf oUUfil j^jSj Jj j^^jj iiJUi 0^ 4 J-fc-JI 
juaJLI oUVIoli J jaj , jlfku-VU oUU-l Oy^ Oj^U^Ji (^j-^^i 
V!**^ • p4*" ci^ cr*" *V*" <J* ^^ oljl^II JLu Oj^-i OL t^L^ 
IS <sjL j£\ oljl|ll 4 cJjl«il ^ 01 v-^jd! 0^5 tr" 1 «i! ^y 

. dJUjJU ^l&^/l JJfc~J Ji<JI j^*Cj viiljbj «j*£AJ0jJj » -^[>A Jji 

jTyj 4 -L*L^I S*U&I j^ JU <j>ji~* «-^H £*W *V^ <**!>" Jj 
J ISO 1 v-^LJi vjjjcJI ^' -^^ {j** • i>^' p-^*-*" J j m JLj r v>^' J* 
JlSOl w~*Lll Vi^' ^J < * a i J ^H (^^' J?**^ <** *^Ju 0» <>£-c 

w^^jdl jy oUii^ai , tcchical skills i~^JI oljlj-tl *LLcpV iJUuiJi 

unmotivaled <u*ljJI ji> oLjj-uII J.li~J 01 r-^r-i; ^[/r" •JUtj . JU_:Ji 
J-T>JI 0j& Oij , •*-*!•• pc*^' ^>» ( ^^&^ ) JJU^e 4^a_JLijJI 

J^yJI y j£\ 4 concrete SjuckII o^Cill J?- J *^Lilj oUUjJIj 
U^L-I Qpu (JUzll j JU-I JsOJIj . Jjl-dl J S^l^j <J>a— • *r*riM 

iJiiJI Jaj 4 ^ull Jpj 4 ^L-jLJU Jpj 4 (J^LijLrVI J^j 4 structui 
cSw* ^fj-I' v*^' • J^ 1 •- i i Jj r ^i^ 1 fl-^*^*' 0-^-y • reinforcement 



w 

ture 



# 



J&\y U game 5ljL» ^i* *^ oL^U^JI jl~pl j£c ciL^' <FT u^ 
Sl^UU 0^5 { J>ij . O^Lflii ^yaju ^L^jjl (JiJI *l^JI (j^/J v-* 

. ot^UI ^Jh jp ^u oLJ-l 

*' VI « vl|il ^^ jl ^^^ (^Jl ^o^ ^^J v-^^-di ol ja *p^JL» J 
L^L-I >Aju^6* . oL^U^II ^^^JJ (J integral part ^>L>^» l«j^- j^jljw 
Ji^^j .J*U&I vjjuJj SiilljiiJI (Jp^cJIjf) *L-;j^JudI 
*<^lilj -; l& , yij (^*l*ll (*4*j <>*■* cri^ ^V^ ^ v*£ <*-** vi-;-*^' 

. v-^j-dl ilaij 3/ interest J; ^iJj j^** ^kiJ iJUl oUI^VI 
t 4X»^lo JP * JUCJ <J»^- 4jl i^jjXi\ J*>U- j^ JLJbdl - -r - ; J! > 

olj~*x LpIj OjXj ol^ t S^UVI JJ i>-U-l *^i Jp v-^^jdl oopL-w) o\j 
^LjT! J ^U-li o^j ol tfjjl~j*j ( ^u 0I1LJ-I j ) I^aL* OjXj o! 

t JiU *-J*U*j *eptl *4^lj oU^TVI v^-dl *^J ol «~*£ — V 

. <Liu~* ^ *4illj Jsti^AI iL-^T ^j^i«o^I 

.*V O.UWl tf j£ 1 i*-j*w* ot>L>-l t^o^JuJI ^ « '.^ ■ 2 *->' V*-£ t 

— 1» — 



. olJL ; k:.H JUJj < JLcll 

ol*l^-U Uju? 2*jJIj ^ifJ! a^y** ^** • tricks f^*' j' •*?**" <-l^ ! 
^IjcIj j>jjJ-I ol^^T JJLf> j>j-JJ oI^^jlT ^a Jjl* sxjjlp UJl^i 

JJ JuJbJI J*u 01 Ji^UJI c-r iw J** J^U Ja (j-vOii OpLw 01 J-i^o 
Li J| J-^>JI f-f^f lt^ ^JL^I y*J' J*** pf^ *r^H ^ * *-* v-iJ-^ 

(j^SII JLJbJli . individual ^Jb^iJ v^^juJI 0>5w 0l ^-^ — \T 
^^ull J^ i-^ . s^iv'-^" J c-»Uj j*JI v^j ^jl^ ,j>*iJ J| r^-< ^ 

— tn — 



JL--U-I J* ciydJ o^Ullj olli»OUIj «,,«>.tTtl oljU^^I (1-UzJ 

? aLii ,> J oIjc*i Uju* y jji j o>i UuT ? iU's/i J! cJL>j 

oIjUpI >~ ,>». cWI (JLw J d-jjJ-l •U'S/I ut L^fS 

4cr -jU.jv^!l ^liJI **JiL jJuJI IJLa J J"J-ij .IxjX^-IJjjl^ 
iftUj jp Ujj o • o . ijU-VI Ji **>~j ^U- J-»y -»y.. V* Jhj* 

w+^+\a + +r +r + \ =-»- 

\ + r+ r + • • • •+^A+^^+^•• =-»• 
\m + \m + \m + '" + w + v\ + \«\ =->• r 
o . o . = ->- t5 1 \ • \ * \ • ? = — »- T 

■" . [,l.uf] 6 ,- i; |;n, -«lA-<ri JI L..i> J.^-J^t 

r 

iJLi^xJ «^>k> j j^ayjJ' ViJ-^' (J-*--— - -i '-'' er"J^*- ^ cr^-* f*^ ij-*-* 
y&J . dy\ii\ I i* Ji* iJ4»J4»- ,>•'[>»> »-*U' JI tp^J iu** i»lcl LJLrJI 

_tv_ 



u m J A\ opLw iiiifi- jlopt > . > ju, J 3^*^11 JUJI »Lk*| j^U j_p 

v»n + ywi + rv> ( 1.) 
• it + ton + am (vO 

rJL+a_L_ + r _L (^) 

• o V 

*-»^ . t^>i «-> | -»*f i>s^ J W*' v*^ oijifii j* ^ojjj j. ,.«j 

iJii»j ^alaiej .LoUl oU-U- v_~~U ojUJt oLjLJI jj_£j Ltju_e 
SJy— oljlil J OjT^il JJb uij 4 k-^-Ull cjyi J (j^c Olj 4 JjL*. 
»b /Vlj *LtaJJI v^UI v- 1 ^" '^-^^ oL jUl'j • Ui- *^ rl*J 

^>*dji tjrwilu* al^ilT j\ ijjif ^J^Jl ^4 ^ . > .LoUi ^U ^jjf ^. 

— tA_ 



j* ^yi JjJI if/ Ul . Ovp^AJI Jp £,>" v-*IJI ^/•a*^ 1 £*M 

^^ . Uly^ call card »UJI .0/ jfck& <^Uil J-Jbll . J*«ill v^* 

JLJbJI . ^aJ v^OJI ojjf J .-~-LJI «^&' !Mj oL^I ,>~**J ! 

."jiUllj* u^j ,^JUI j* £-.!>• jl *** jf «-i^ jTuf cM <**" 

j ^^Jj . oJUpI i'^Jj Ciy* •i^j'Srf v/ J** u^-S **— • 



1 ' • 

r* . • 



J_i uU^ Ji* ^-ilj ^Lr J^ J ^jaIIj .L^LJl 4L_il - t 

_l\ — 



Ull cu>w>l 1^1 JUJ ^ 5^ <;&. l^J oUiUJI fcl Jtf, . IfJU 
-V^ 1 «J^« Jd> a* c s* iJ o^f ^ Jj-i;^ oLviL^JI ^oJUj 

ii^* Jd^» 0* ^ lA ^ ^^ ^-^ oLviL» ^U JL-4JLJI ^^j 

f/'V Uju>^j l^L~wuj V^Vj W^W J iliUdLI l^yj ^Jl-UI LlCr> 
oUiTl -LJLJU «^J lij* ^j-dl J^l» J*>- J^ jp ^jU Ijlaj 4 iikk 
^J ( ^J!** ) l^^ <> J ^i ^j . l*V>E> oL^U^II i»UT 

J-s^ill J *[>- I4J «^jull^ -jojJLI ^Uj olj 4 l^ULJaJj v^Ij^I ^l& l/l 
oUI ^ Ui~ JJL4 L. ^LWj ^IjJIj ^LJI vMI 05 

^J \sij u,ik.i ( ^ ip^wJLI Ji> -di^ ) ( jt ) ^wJI oIaaI jJL* 



,•* — 



IJu*j . *>y\**j J- 1 "" J Vff^>^ JUj»^LJI * jlSJ Jp (j^-ULI ^j-*: 
jSiah oU^j&jl ^L^Tli . -^JUUlj JlV&JI * $ « * Jp ^JuLi! 

IJUbj . (j»i*J! JP W***f iil^ oUi^l j JjL-^ J^ j' <Ujwi <Jl— ** 

J>- J .LJbJL) ^jjdl o-vpLw» ^1^*^-^ vl^jJI jU- J l-*4>j lajj w r -Haj , ,> 

Jp «Jb ^yJ ijij* Cf} • ^^" l^i '•*■£* O^A^It J>- J -ut^JLi 4-.„«-:-T 
^*^ (J^ ' V^s" •W fct -*' i-ljJ1 J *l>- -JL*LaT ^yjl o!>L£jLll J^- 
ji^J J! <~JU UJj . ( \«U- MbiJLI J>Jt^ ) ^>Vt o*5Liw 
jy.ll* jSi Jp Uj <yikjj (j-fi ( shL^^I ) L*_JLJI oUli^l 

4sJj* J U;i> oUJIj -La-JfL^JI jLiLiSU ^Ubli-^I v-^ _ 

: Ji UJ abit ^ j^Lj^ MbJi ^jui Ub^ii ^jui ouU^i 



. o-Ulid Jj-U1~*j JLOUI 4Li ^JJI ^^a^iJI ^j-v-dl Oj& 01 

JO pi J^ 01 ^**f (3^"j ^r^^ •i s? *^J a* ^-Ul J*jcj 01 — 

. U UUj ^^ JuJ; 
. LUp l^»^Tl Ujj iL^JLicJI iJLJI ^jjl\ J*£ 01 — 
. f UkJI Jii>- j^ <*~iJ J V^U ^ail O^i 01 — 

: Ji>^ JjUJt UEl *L;^_v 

. Uol^j Lv*j>Oj *>UUl* Ua^w (TV-^' O^Xj 01 

. -cJUpj -LJbJI frjiJ V ii J* JjUU *Jju 01 

, Ju^JcJI OijJtf (j,y~«* j oLj^j oL^-lj *Uapl 

: c3i^ <y °W lj J <-U> J Ui^Iij oUJi j*^; j^c_r 

4 iJuU&j 01 -LJbiJ *JS J$\ H)l& J^y >\y 3 J}L-j -' 'r,-_ I _ 

4 oVUll ;*l^ iUT 4 JJL^I J^ J i a „, L-JI iJ^L^ oi _ 
^^jjdl J^> j Ji-A*? *l^l rA iiJbiJI iJiljUkVI (JjJL^wJ <>Lpj 

.-& JLJb.ll (j^iJI A^tJb^ **}J\> ~~£ ^S*** U*->- ilj->yJ.\ «JbLJU^ 
-JLu J^JU-J *il^jJI <*jJ ,<w^ ^ W^i? ^^r^^d^r' f** * - i i~i"2^* t ^J mMm i 



i\ii\ oLJ! 



ma~j (jiJIjJuJU oUiU^JI £dj^j* «^» cr 1 ^^' -^^ ^ p4^ a* 
i ftLi-l J Uj^jj oL^U^JI j* i*UH <ilSJ *l^lj oUI oL-U ,, + i 1 
J I^L* jjoJIj oLII o^aiJ <u*jJj 4 t^jUii"! f-uJI J U^Jfcj U^Juj 

JuJUl -u j^S Jp ^/v-^l opLj jUjV >cl^ ^ Ijjl Jp oL-^iL^JI 

JjlU ^yJI oU^yi-aJI <j;^l i^ jtj-lvjij 1 ^%^^JJ W^'-ML* \+zfjj 

• ^l^^*' v*?^ (J*^ *t*cV cJ <■?>& *-*s**i ^L>^ *^' »jft*J 

U U*lj v^ 1 ^^ t*L.f ^^ cr" oi,J ^ ^^ J Lrf^ 1 ■ i c^- u 

Ju±JI>^ ^ cry^ J^ 1 &W ^ ^^>^ -W=-" !^-*H 

. -j v-^'j w* ^w- 1 u^ 11 crU 1 Ji ^W^J 1 

: s^i mil ^i>i ti* aut ,>•> 
— •r — 



fell xtU^^-y jlat j^aU_pUI Jp i^ll !,UU Jjki — • 

. nvr fe- v^ i*ui i^i 

fe£*_.Ujl JU* Xuft—felj^l OLviU^JI gjtf J Jj^ _^ 

. \\»» fe-jyui 
fe>l oL^yi £>" jp ^ 6jte <rt^*JI fe~£il ot vi 

-v*>t «*>" — ^>-^aU _fe.fcU ols-^LjJI J J^jJl _y 

. uv« fe- ^.i^ij i.ui i^i fell 
Jh . olui li* J fe^-vi v^ji >w i-u^i ^-,-uJj ^J 

fcUl ^U ^jj; j. 04AI r4 jc of ^ ydl oW^ll <b.i ^ 

: l^b bill j^jtfjf 

— «t — 



Jp Jjd oUf f L»cJ _ ^LaII gjU — i^l j^Jt ^i^JaJ — r 

. i-UTill <^ju!I ^jjp <jl ^juBI i-»-u* Jp Jb^Xi — o 
. U&l »Utl Jti vjjJI pJ^lb o^p_ ol±ll v^ £>"— 1 

. SJIjJI f^MAj^S— SJIJI p>4Ju— V 

. Je>^ll -upL-uII— \» 



jup ilj*!*l J;UI .^uxJI flkJI ^ jJS^ Oi -uJLc ^JUJ . J „„ « II 

-*' • (j'lw <J^J °^v-> J! *i j'j" f - a — «- » J v-^~- " J-* u^j-*--^ 1 

* Jj ^ *>vjJI ^ o^uii j* r *&i jup ^i ijLw ji ^ cJi 

Ol^j iJ^ 1 ^J^ 1 0* ^V^UII J>- JUP ^jJjaU ii^ JJ ^yc-JI 

a^-^-^-X-J-fcrfk f**^ -^ oLcj^IpjIII ^rij-^j . a^I JL5"i j 
L-juII 1* j ^j . jh-VI Iaa U ^LpI ^1 ^J j^jJlJLJ x«_c iJLJI 
ij-uJI JUI j^laJ J* iu^ S^i ftUapl j£y 4 U/j o^lS^-u S.JLJL»w:JI 
o-^. J* ^-V^' 0^*J • •■*&** *JJki ^L-L ioJI JkJt (^jJU -uljp 

jp ^Jdb* ^ L-l iuuJI pikJI . . . . i^jjl m%JI uiLii^l 4 ^juai 
. viJULillj oL;LJI j (ji^JI il>JI jp o^U ftlUpl jl S^iP 

J i^LII *^S3lj Juy-vll <-i£* ^ ol ^-Ul c-^Ih f>*-*JI J*j 

: i-J*^' «#^*J' J ^W^^' f«i^ (J* *>*■" (j^y (j^k-* (k ^*-^J 
4 Oru^»tl *Uoi -up Cj\~J>\jJ\ J^iJj icull j^^vojJI j oUyi _ 

. t-^JI jup oL^U^JI 

.^p j^lsll OjH\ j*- ^Ji\ -up oL^lJI _ 

— ••! — 



: jo^flli frUjixp c>L*t^n_ >.r.Y 

\\d» iu- JJ>>- *uj^5C* ^Uaj jJl c-i-^^-ll J Ahmes Papyrus-™. Rhind 

. fjk\ s-b*) i^li-l oLJ^Ji J+*} j*aa Ijjj olSLJi ^op jp oL*jJL«JI 
s*> ^\j H ^UJ J*« *}UI JJ \ i * • iu, ^Ul or -~*j dJUUU f li ^ 

UI^jJ^ Jl^W^/i (T'LiJ JJLp il*^y <i:JuJi ~«a* <J i^.JuAl oLu xij 

O^ «(Ur <p}U>I Jl^tl (jJJI oiil! (jl JUII dJLUI OUil kj^ 

«Juwir.llf t ^aJLl ^L-^/l Jp iJl! ^jULt oULJI cJlT^ t iUH 
. eij-^JI Af^ (V» *.ar."..»i <»...-4JU S^tUI Ij&\j}\j < r >j**}\ iJLjJ 

— •V — 



vlJill ^-Lw Jiu oUUI jUI l^lkJ io.uJI <j>!l ^^bj .>J-lj 

^1 .-.>ai (J — \ > gjj j^y cjir ^^^ ipui J «juiii jt 
->Vfei !^u«^i UT . j* L-jai v-jj roi J«~" ^j r (i>" y x_i_) 

4*yOJI J» OVjUII J^ J^Usi i^». JJLw. J^jj J jjidl Jp JxJ i.ji' 

. ^J\ l&lCc ^ Jp \y\f ^ ^y m (.>! *b Ol VI l£~Jl*LiL 
*W Wj i^-**JI (U^ 1 J ouic-il j>^I! jp ifi J,^i j, U_Jij 
»Uii x* *ijJ^\j v-xAl JJLil ^yuuj 3L. — JJIj *->•*■' ' u '. l i' 

( ^ i \ • • • • t \ • • • i\" i \> i \ jl-Lpty (j-P lj^-— P -L*j 

. v-J/JI Jp iJVI jyjl \ 

f£ < <&* < J? < jT * ? < n «* I 

jl^ScJl uy^ki^o i^i^i ijli.1 o^» ^Ui; j j& ^J ^% ( ^ . c3 \ * • 
(J^'j °l/* <J^ ^ (»y ^>j^d ^l^ 1 <^ ^* *•**" <!^ ^*-» 
**y* <i! ^^ •^ *^ ^ d ^'>» ^ ^ • * r*j^b <^s+ c ~* n * 

PP9HA Ann mill i^irtASui 

. (XVII .-U& >v 4 xill v^ \r *>Viui mJ^-I J* 









VA 

\0"\ 

nr 

1Yi 






\o"\ 

n 



v«y\ 



\ + t + u = y\ o^dJj 









i *^nJ uu ^ r x r\ 

01 j£x ^Jl ) v^?J' **d^L* *iJW! oJub jo OjLLJ Ul L-JL^-y 

- . .11 -U- .11 .1 . • - I. ^11 ^f : 



. Jj^ll *~ll uilsJlj 
. ( \ + y « r o^ ) r x ya y* \ \ v = va + r\ J\ 

*" i_r~ lt" ) VjJ' **^*"j *iJU! oijfc (jw UjLU jl I 
^JUJI f UiJI fLUi-l^^JI tff UUiJI j^-^ 1 ~»s£-> W^- 



: <jSi ( y ,^-L.t 
: ^t uT l«J* J-*~j yv x ^r s->* 



YV 

r 



NA*V 

rvY 

Vti 

UAA 
Y«\\ 



-•\_ 



1*^21 ^^itf U.up . J^-^M^i^-.T J*>Utl jyUI 3>JI 
.i^p J i~>jj bl-^pl IfLUJ ^yJI ^Iop jfl oLLpLvoJI 3^*-p j ^.,L,..tJ 
jl jSCy iU-^ly* j^j» oLipLillo^P J i-JUl -ilopjl £>*J?J 4.<^Jill 

; ^L US' ii Jail y~ji> 

(J- + J-+1) rvT« 

At 

(1 + 4+ -J-+0 wia = 

1 \ A T 

: Jis*tt *Uju xp 4*«iit J & Jail — ? 
: ^yl US' i4^j n ^- An 3uja , ^d*i 

5^ T VA 

v t \«n 

v a m 

p^-ill jjU V>%jf ^1 ^lop^l j* Jj^fl ^Jl J i^J <i~- 

^b Oj£j ( J^-iyi uJuicmaJ) ^Wl 3>wJI j iJJULI ^IopVI a*j*> *j <JLp 

6 j^Sca rjaf A+JHl iJj Sfl S^ill ii Jail *0A J* J^ti ol J-£-y 
. iij>-*aLl jv'^J' o^*i ti «*«~2JI oUljfl^l *i*J J*-'^ ^vT ?A>£~j ^Jlj 

— V_ 



Yi 
t- 

Y« 
i- 

n 
t- 

^Y 
t- 

A 

1- 

l 



j* iljtf-^l JiU I pJ*S tx-i . cji^ 1 »l*-»» J»* ^ ^ cS^ 1 f UiJI 

• W> </ <> c J ^ olsUI £ &*** ^ ■ ■ • J ^^ ^ oli11 

: UjJby i^sr JJU* _ i 

j 2fUi J* SjLi! J pfUl «*~i;j . O «*jjj ijjl g^jt <Jj£j 
tft ^ytll xJJI jU »*J v^ykll WJI OjSL -il cffl »JI 

• NY = rxl 
lij ( heap **jf y ) jop Ji* *j>wJI J *>-jJ^ cS^ 9 "' J>»^~* -^j-i 3 

— v — 



Ijlf. Ju* glS\ iX' J^l ^ oliL* <JI ,_j . J lil ijLP : ^-T Jlj_. 

i^l it^ll qw \ j£ill j ) oJLit ^ I ^ o 4iiij \oo£> I^JLp 

.(*jUl.JA«JuJI 

„,l.uil j^-JiJ k-^Uall )) Ji* <>j*s* Ail JJL*« Jl ub/JI ryJLlJj 

. JJ-I Ji J^jJI l^lksJ J>j*\ V^i 

yjtjXi* M}y Jt* «JLaII SU-I j^ ib»l Uul JJLJI cJ>LlJ jJj 
j^ V-4i J* J»U JT J*a*: j*. JLJI j* i.A* J* lii-j <}\ j\ J^iJI 

<yj* Jp XwUo J*U JT VS~*» *J^* -^ ) *^5*J ■■?■■>■*' ^ (JdiJ4 >-J-l 



LkJ-i <-> 1 d\ ij\ (W' 4*aV«1 ^w) ^jll SjupLJ IJ^j-i 

^>, Ji^iltj ly* YYV J!^ fist SJ^pUJI aU J^k L~* */ , • V ± iJXj^J *il 
JbJJV tkl*l i~J <i' •>> ,Y • l?-^^ LAj-sail^ S-LpLSJI OL*it J>i>i 

UUf U jlyu u^O ,>l& pAl v^'^-r J-* v^'^r J-^ °^L* i * i i ^ J-* 
Ji^ UT ^ji\j 3jJh v>+'j J^ 11 u*J e^ 1 y^ 1 ol «- J >- u 

4X>-L~* ii/uc JJa.:....,« (^JUu Alitl SJLw* iL^Aill il a ... J l JIUJI J-*j 

^ * UjJl>- ^ - • as vr*...^! ^ji^j iiJii o-ULi <>> ii^L-Ji jl>jI 
^^JIj J^yi JW \J^ i^lX\ ,>>*Jlj J>kJI (ijXidUJuj 

:^U1x*oL^Uj1_Y.Y.Y 

Cf lS^JI (•+•*& J^ 1 -^J • ^^ ^^ Ur^ ^^ ^-♦H- 4 iJtaP ^ 
J** U$^t j$\ SjiLJ-l oLLjJI ^y l^^iS" J§- iULI o^li *Ijl*jlJj 

u^lil j£3J^ iUftl » £>Ji j4 U^U ^jJI ( JJLUI ) ot)LOJLl 



. v'ltll **v-J' J* *kUll O^WJI (4, J*: ^Jl i^l ^a, . v ^ill 

( <>1y ) oli^U iUtlj -oUdl ^^i* J! OjJjUI J^J IL-julII Jj 

^Ij . ijaisll oUJUll J« oli">UJIj 4 « U\J OjXj ipb ,JlwslJ J 
if i~i>JI V-^ tTV 77V ilj*}U "<~r>.jU f-J >l£\ Jl Oil 

A 

U <^l ) If-^j^j s^>wi!l ilap^fl ^^u jj^sj JjIju>» J-*-v Iv'-y 

^ . i-o^JJ Ly ikill ^xjl |UiJI jU ^>VI Ji £^ j . ^LJ! 
J^a U l^JlCjIj^iil^iSIIj S-fcj^JI tjai}\j :>I.Xp^I ii^Jo-* J .i 3 l - fc 

. 0^1 aJp ^ U J] oL^UJ! j^u J dlli -u> t3>JI 

OU^JI ) OU^JI lj£i *ji j* Jjl ( *tuDi OjJlyJI ) Ji>^l j^i 

cJtf* cJyi IJut ^y>- Ju-j^l! 01 VJ . ( f . 3 • • • ) ^j-pLL-J ^j^j 
J^(f. Jr-vJ^-Uil Ji j;>ij < Jr-^'j^^'a*^ Ji *r^ 

oL^Jb ^4-J^-i j cJ^j^u l^vi** a^ *+iu i y*i . Elements J^ jl oL_**l 
i*JuAI ^^5^ U*c^ *-~W V 1 ^ ^ J (^IrT ^iv-^ 4 * * J!>^ *»■*-;■*! 



.^ykdlOU^U 
; postulates oUL^j axioms 0L4J Jb 




I 




(f. J yv»— rr-) o- 



Cf-Oo»- ©a. ) «t>J^*^ 



. U jU^» 0>& &**&& ^ jt~^ Jl ^ jt~J> ^' ^i( Y ) 

. U jU^» 0j& ^Ui OU oU jU^. j^ oU jUcu c~^> 'M( V ) 

. i> jU^» 0j& lf«d«u Jp jJ^ (jsil *Li ?l( t ) 

: ^Juli} o*UL«i — Y 

. <j;^i &£ J] ik£ J^ ^jj 01 J&r j***=^K ^ ) 

. *Jcuwi -k>- Jl Jci 01 <j£c ©:>j.fc*ll »JcJ[l iJaiJI( Y ) 

fS^i iSj^J** ^^iJ^j^ ^^ iS^ eyl-vJI c-i-^j j-x_?( f) 



.no_ 



. >JI !+«» tfjU iJUIl U^l JT( t ) 

Ja* -»»-lj p*fc~* j^-y j£* (jl»» ffr" * {T^ ^J"-*-* C*' U-*( # ) 

^jjjiilj oU^jJIj oli/JI j» ^r-UiV ^- J ^ 1 f^J' Jt£-.J 
tjt ^juII «JLJ Utf* UUt jlsi 4*t < _ r .JL s l?l XcpI iitiJll oLjJajJIj 
^-J li* ot VI . *«*•> t^ 1 2|sa-^lj V~^-U *>&*$ f**id 
A»-t J ^Jdil ^^/il ^U» . jUJ ^Julil i-JUk cj^ a* L».g.-»^ 
0« 0j& UIA9-I OU iA»-lj i»Ui-l J* iai tt^J cJlT li[ o*t «-~ ! Jkl J _> 

0* *s4i-M **^*» u**^ '-•■*' °*W+i-M J *iU* j£ *->. Ot OjJ cjJjJ^I 
^VJIj olilillj oLJeuilj^l jL^eVI j JL>-T <jt ^j\j^M\ 

U y*j ) J-w.U-1 «JLil J^ii-I <Jj:j < _ r »Jk 9 Ul <-jua wj^ JUIji cot 
yi iJUlil^UI oL-JULI J»Usfl J[ (tfjIjJI 5ac*t J **JL* J»> 

^Uj ut VI i-JdLI j*j OLT J^^U ^rvi f UiAVI ut jJj 
J uv&bf l^-t !fc*i . oLmILJU iSjA jj> j lj*-|— t xi Jj^VI 
oL»l4»"iUI f>v»j» j lr£*y\) y-*j p < - 'j . *-*J»jj-»»^l fj * « , 1 1 *— <I^j 
Jl£iVI (j~- jt oUU jUJ Ji> j* J,l£jl j JLJjVI jlXiVlj 

Jkj—ljp^jf Mjfilj ^VV >M> Slaw Jl£it Jl \+.,.„.«-.,; 4-,. ,« U-il 
j d > jp !*> S^UI i^U* jU:V S^il JHJU J W» ts^ 1 <^ Ja - ,, 



— •w -^ 



o\MjJ\ ma U*V^ W-* ***** J&it Ji J^JLII p-~»JL* jU^JI j 
V U-I j **& j ^ lijo J^cu-U . L*tiU O^IU-I jHlSlwi J^U j 

f. 

— IV — 



oW J*!^ 1 u? **> o>* i^. ^v-yi j^Jcdf ^iL^JI ^Uty 

^icJaJi jjuii jr oLL^.dUS^L^ oij ... «r « \ a,*, .m aijLpfy 

Ol cJti» I Uxp <c^> vr^' «^J . (j*?^ OJ ^ -Wai j iAP^t <^^JI jl 

. U^ap j JJUaiJLI S^^saIU *j*J>jj ^>AI ***~J>j ^JUI j^JLwJI (^juJI 

l^illi (jdl oj^oll J py^jj viUiJI j* ^oi> LA* ©>U*- oliHI ^LJ- 
OUIJI J iS J^i\ vyJ' ^!y » <^ J Oli^J? <JjjJ ^jru Jjj . OVl 

i^JLI « V UU : UbsJLI oL^L^JI ^> J V ^JI ^L « viUULHj 
J 4> l^li U ^^iiu ^ J* UJ jLo^-b J^ci*mj iibnll j^wJI j 9jj*J\ 

>UII -Ut>( 4ii3tl i^i J* r JUIi ) c^-uJI f Uii! ^' v*^ <^ 

Jjf**jj j^Lr'-' Jsf^ J •iW^" ■■•-tfjy ^^ J*!-^ ^^jj ( v^i <>* ) 
c-^^ji^^ijJi i*">ui i>cjj jjJJi -a vyJ'j • v?^—^' oLJL^jJi 

^1 Jij . (jbVt* iu-) ^l&l ji-jjl .i'U J| i-^JI j^Xll *l^l 
: Jj L5"" '^^A* Uij^ip iuJ i^?t^ i? y S^J (^1501 
iY = n,AnA**VVV^A"\<5 

_"\A_ 
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>\x-fi*i\ g 


t r 


rwwr 




X 


X 


♦ ^v 


r\ 


r\ 


uv 


VV 


X 


\ 




0A««1 



ollyUI 



&•* 



(l-r)jCi 



y 



(r)jCi 



W t *iW\ <r/VY il^l g J ^rk'J 9 ^y-i (v ) J-£^» 

;;.iJjJLI vy^l J^|>^ £*y ^ . iv i-uJI I4JU- J^j Yro ^ajJI L^J 
i ^^ j* i^UI iJ^ 1 ^/^ll J^!>^i t t>*^ J^ <A* *' :>j**^JI 0^ 
*Mo .jaJI a|^II J V^' v-j^ill J-^l^p- j» JT ^y ti' . a^ 11 J* 



(**-> gfJi v ~r**! ^^J < c£J./^' jjvJJU ^ULJI j>j_^jJIj »JuaJI «-J 
^J ol>JI ^j v i^ll £^ll>» <3> ^>l V >JI J*»U- jU^I 
Jai Je-\ A C^J>j <L->- « .A)) C^ArsYx t o\ Ji*.^ .^kJLlI IJL* 
J^U-iljcV . ol>UJI ^ (.^ J* J.d >UI JJ-I « • » « £^11 

J^U Ot £*a ( l_r ) j£i ^J . Ijjj> OlT IS! LJLJI ^Lki^l 

j«»u J oi^Ji jjt, ui ( £>i >» jpi g^j^jLi ) r« ajuJI o jU'Ji 
JoUii ui(jui>iii ( j*)\.+r+\ ^.^.gLii t>Aj v ^iJi 

"iitjpy Lattice oLj«xJI <toj& u ;i ,^ U JJLjjJaJI eJUfc lJj.*Jj 
J ijytd\ ( i--y-dl ) <^xll J 0/$U oij . y^.'.«i H Gelosia L-.«yJL..> 

J**J *J^»( nw— >««• )jwl;jui-i l^j . * uva i^- LJLkJ 
»ip ^* v ( r ) J^ J ^ 'J^ 5 l»*-> • vr^ v-^- 1 <~^"*-» 

k-^aJj . « U )) ^*JI *a \ J| \ J* Jjlpty LjJp jrwU jL_*iJ ( _ r «-~J 
j£i j LT"W V* « r^j^l 1*}W (j^ 1 JUaill v-lH ^-^ «V\XA 
. U ^**JI j A J»li tS-UI <_i**H J* v^"* 11 J-^»^ lr*J J -r ( V* ) 

._* ,.^H iiLi ii^k l^jS v*^ ^^^' ***** (3^*^ **d*A*^ ^-x:>,m.,J 

Jp aJU JpjI t iJji-l v^l J^l^ J^^aJ^ by *^i-^^ ^-£ 
Uj -LJbJI -u^iu (jJiJI U Jp uii ul ^r^Jdl A g k : .. ^ ^JLJi Jpj . jUai^l 

. uy^ill ^r*^ i^oA-l »»l^Jl cr i*o J ^j^ii C-»L^«xJI ^i^ 






(v-r)js^ 





(--r)jsa 



{>-r)j& 



— V^ 



<j^VI olT IS ) \ji\fj . l^U^ J I^umj ^IupVI ^yJI i>-l oij 

<r+Y + ^=1 LjLJfc) YAil J-JLji *-JI>->-l £>— *-^r tfj 1 d 

;tfl>f £>** <>■ Jilo^U^aJljJI jx*JIj ( U+V+i + Y+^=YA 
jS\ O^U^a^UI 3-uJI^(i+i + r + Y + ^ > U li*) . U<> 
. (* + Y + ^ <^' Ua) W J^^>H g^ J* 
ob-uJij , ( oji ^ CoU Uj^-jI ) iUdl ^Iup^AJ SupU Ijju>-jI jJj 
Ua) YAijjYY* J>>^ ljL^l>Jb^l ^1 g^ o^ oLUoJI 
*t>tg^dUi-0 YY*=UY+VWi + Y + ^=YAi *I>>-1 £>— * 
Y*+U+^ + o + r+Y+ S = YY * *!>>•! g^jf Ol il YAi=YY» 

.(YAi = u* + ** + U + YY + 

i^U- jjjly ij^^j L^pjyl ^ i^-uil^ ijjUJ-l oUlyil ly^p ju^ 

^ut ^jl*. « a.uiij^Ji » *bf uUTj (_* rrr Jy jJj— o>Aii 

IJU > \fV <i- A»*l ^ -Wfj 5»>w« . ijli Jlj . j-i-l j v>^> v>»^ 



j^wi ^ ( ^•JbUi ) sbab j* i aawj^i •JjUi Jl ui> ^ ( yui v*&i ) 



_Vf — 



• • • 

o , or 

, « ^juJI Li r<i cbU; 6;IJU-t syL^ JU » : ihUil Ji- v*jua ii^U 

jxJ* ^m *jLJ> J>1* qja p*j j ( La l§k~J L5" ) <Ju J? Ji«-sJ> 
J> OjC A^ f J1-*oj* y. ( t ) jX-i J uy^vf^^LI 



Jl <S>}> \**J A=( <> **&*> «J>lf id M =fj i-A gjl\ i#-l—>j 



• 











<->* 



4P*jUt Jl>! ^1 d±ll l^Ls* v^— •«* ^*» • oUUI iLjtl Ji* 
( s ) JSCtll ja : JJ-I *Jl& «j>J Si> lyiJl >r < M < >• 




tf Ji 



cP> 



»JL 



\tt= r «- Y ir=-*i 






At: 



. = v yWliJill 



J*jC-»Ij . «u jljJI >iJLtJ (J Conchoid tj*** |>Uxu«l Uj 4 Lf^l J«1jL; 



» biol Ijui *J^ ^jJLII (^ip ^Ul OyiJI J ) hi I^JL— jlSJ viAJi J 

Jp Jjd «^L* c^jLJ A + U^ie I J I —I £>• JD) 
f-UiJ <iJJI (y-£p ^oUI O^iiJI ilfi J ) J*-ZJ£+M \y~* dlliSj 

Jp J-d yu> =1 + 0*- c3 \ +->- t + i3i3Y 

#oiw-lj 4 ( : <*%JI Jp J-d (^1 ) iy-J' <-^ J* cJ-^J •'• 
i«^ J* <-W J ^JUw-l LS" . jlj ^ Like- «_*jU i^.^UJ 
( = itiUI Jp Jjdt$t)t$jLJI 

. Y <0 jc* l«U j£c^ °^= V+° t » Jj*" u=" ^> *4>J 



'iJj&II >\£\ ^ j& J ^i UU Uyli Jt» jj -ut^ r UiU ^j 

UT . <iisTi ^u o^ts- &*« i^j n < • * t < r 4 r ^i c^L l*julp 

\jze\j iyljJI ljH\ fj>- «*>y y : .;.itl ilo^^fl g^jf OUyJU i^»yJI o>jt 

^ Surd) ^^Jl ^Ju- J* Jjd U&l ^ dlliJUu v >" J**-!> 

• ( deaf, mute ^J** jl j-^l 

J^bu j|* . oLi^^lil ff>-V 'jAf» i^jyJI 01 ulijk ^o* ..uljlj j 

J*!>JI vyJJ SjCUII oULJI Jiy£ j dUill *U* jup oUjij^III 
y l^> *jj*~ ^ a>- (^1 ^L- 1 ^1 » : Jl J~*>J -uLi *>*• jj L*l 

J^U- JiJdll ^-^-1 ^L-* ^ ty^T iSj\~i £s**-*" A»-Ijll; *AJ A-^JUJb 

rr n At r \ 
n * t r r > 

o=f^(i + r)>b^-\=Axr !^ui 

rr u a t r > 

♦ t r r \ 



— vn — 



• t<U& m j\*^J*ij\j «kid.l viUj^p^^t ^-Uil £• 



^ 4P*>ut y^ vUiii JU-ui' liu^i ( \ ..tA— ArA) ^i.^ uT 

4 ij^Ji U/ii Jj>^i J (j-i&uV' sky uvhj *>**" oU^i J <»-"- > i ij. 

J Cij!>^ ^Jb . O-UJI JjUj c5-*s^i ^AJb v-^-j-P <jkju> Jt ( * \ t • A 

. (jil^J] ,j-"*-J»i i-JUA J*»l 



. ULjjjUip i-JuAl 
( Jiva v^d i5-^* ^Ak<»lj*j ) « WH »■ ^ V^"-" J-«-*- : - -1? 

l^^u £U"Vi ^ib s^li Ujjli v^r v^" J-». Jl W^ fc*-^ 1 

_vv_ 



W** 1 Jl (H*W> ^-^ • V j£u c*m\i '^^ J-J^— ll fi»~ 



a* 



a - 



Vr- 



.u 



la* UT^- 

T T 

(^—U- )y, — JiT ...... 



^> 



y : ( ^A• )^j = 

Y 



Si 

Si 

r J-' 



: Ji Uil J^j 



■ j- 



— wT T ' V =(^= t U->» 



/^j-^-/V 






Jjljfc*- J*J <*>> <5J» vO*^' J** 1 -'-* • Ve*"^ ~*v*^.J^ Jy-4"' J**' 

— VA — 



u-^ 



\ =_Z SkULI ^UM > Jij 



o-^ 






Oylill Ji ( f \UY_ \ \«-v) ^jj jji J*yj 



- %J i* J.UJI 0>JI ^ b j J j oU^bJI _ t .r 



U^ 1 J ^%yj W^t J s~J fj^\- \"IV\ 5i- J5 . HIT <k- v*^ 

IWUI fL^!>U Kj&JI ^-U jJUU *^jj oUbUJIj oLJL^-iJI 

■■■'•■'^ 

J*y.4it V[ U^Uj o^ift W^? V^ oLT^JLJ I*.' J^Ip OI^Jj 

...it i 'iT'iYi V V^J 1 

^i ^U</l >ldl o^i J* ^U -^ vUUi oL?i gk^,^ ^ of V! 

\}^ <**'>" J c^ v^!^' ^/^ ^^ u^!y ^ V^ J^ r •** ^J 
pjS 4j! Vj iu-T* • • ^ (jijt-y -^ ^5-^' ^Jy^' f>k5Jt iL-i^jJ 

^ip.*j.LJI 6yLM Af^j . iJy^^JI JatiJI i^ik^ *-^k*Jl ol^5" J JbAaU 

oJa j\£j>\ u o*j d\Jj . iJUUcii L*AiAl Ojl^lo * j5$ <uL?UL*V! i-r.uJJ 
^U (Jp J Laj^^ UU Ojl^o 61 V] JJ j* 6^UJ1 l<§i/^ *^jJL\ 

i^^iJ UL.I. L*>l U/ ^ jy . i;^vjJi i^jLJt Jjrw> j^i viLf'JJ 6LT^ 

^ * -^ 6i^ ^^ t^^ ^ ^*^-' 6^£ oj>^ J l§iia^ J ^1^ J^l^Jij 



.A' — 



iu^L-^l ^lyi-1 V* f-U (Sj^j J k : ^ J*Ja^>-J Combinatorial analvsis 

^ , j^iti r ujkj^ij jtu j^uiij j^iii^j ^ij ^i ^^ai 

. ( \An t -~ U^ ) J* £jyr -b Jp^jl ^ ^l>^^l la* Ji 4^ 

^t Jpj . w^f/IL ^^Jj J^J!j ^^k i^U- c-JlT oL^Ij^JI ul Ji 

. calculas of variation jJJ\ ^L~>- J -b-*i-l Uoij *&£ JJl — * J 
JoaJUl ^JL.jl < gJl/>-V < ^L^»^J < OdJ>^WoA^ ^^ f-** ^" 

... + (^)!l + ( cr )Sl + ( cr )3rP + (^),= (H c r)^ 

0&> V? u- u ' <> J* 1 ^ J*^ 1 lt^ 1 5 ^ 5 -»^ J oU+JI 

. Jjv u-j 4, ^ ..... / JL) 
* . * 

*Jblj . ^^j-fcj ( >Vr — \*t* ) Francoi Vietata Ll^J — ^ 

. ( o^uui ^u ) ^iop^i jp j|wai 

— AN — 



tf -SbUUJ ^s* t>^> OiJ^ fr*-* OyJ\J JL^I ^SJ\jJ,j 
. tf.uL£j tfjaUil j*j . ( U^ V— \ *« * ) John Napier jrwU _ Y 
p^fy .^jiUfj^C^f — ^«V ) Johann Kepler^ 1 .. f _ r 

(**t> * JU»J>*> ( ntY— \«M ) Galileo Galilei >~JLJU- _ t 

** J •. is^J*** ( \"\® • — > *A*\ ) Rene Descartes OjL^jo _ o 
(*-*!> .^>jA>( \VIY — HYr) Blaise Pascal Jl£-L>_n 
j^Jblj .tfj-Uil^kj ( \VYV_ >ntY ) Sir Isaac Newton j^J_v 

•<J^J**( WH — P il) Gottfried Wilhm Leibniz ^J _A 

j^l> jiijJij J*ui jj t j-ifciij ; >ujt J ^jlt -ju^I j^jbij 

^Ul jAj ( WAY* — \V*V) Leonhard Euler ^JL, j\ _ «l 

f^il J **-*t» cJ^J ; •*h *l^!y J>\ J^yj *^to Jj>~ jj-^i *-»«>■ 

— AY_ 




Ovr - \»t>) W - > 




(uw — >•«• ) ;«-^ — r 



— Af-» 





(ntr _ >»nt)jJJU_ t 



(w - >»v>) A^ - r 




(U». — >»V\) OjISoj — o 



— At- 




(mt - \w) <J£-^ - i 







Apt 


fee*®* - ■ v. '-I 








^BESfi • '' 1 
















" "' ;: "■'■ ' ' ' ' •^^«^HK : ^^*' : • • ; ^>- ^1 




' Jtt' lillte £*^iitwi 




^^;^^-'«|^H|P^^I| 




#«|m| 






'^mat 


BBHRSiiPli 




' : > ' ' i -->' '^^^^^H^^^^^^^ 


Wmm 


gglgg^i 


F^iHH 




',-||§||| 




^il^^pMp 


1§jl 






Ife Si?'- ': '<.'< : ' ^^S!^alWH^Pil 1 ]|iiilff3B0 








IfiftlWw^ 


•SiM 








: '3H1 








'jr/fr 


^^iict 




1HIHH1F' 


■ 


C:, ; : ■ ^■■.r-* 


Vr? *: ! ^j 





<\VYV — mY) J& _ V 



— Ao_ 




( wn — >nm) >u _ a 




( wAr — wv) >ji _ ^ 



— A*V — 




(\*\r — \w\) g^V _ ^■ 




Oatv - ^vt^) ^y — \\ 



-AV — 



; l ^jJjJI o^ ^ha <-£*^' OjjUII l^-*j ..'*.* J "--kil oL.-.^Lj^I 
. V = £- J + l >>> (^kJI ^cf ) ^JL ^^V^ 4 J ^U>% 

(\AW — \VT*\ ) Joseph Louis Lagrange ^*I^V — \» 

(j 4jV.L. : hjj jjc}\ <-j\ — >- (j OJb ^JUpI -jt'lj . ^c^o^i (J^-ii >■*? 

(\AVV — \vn) Pierre Simon Laplace ^^bV — \\ 
<> m J&j J^lx^Jlj J~**LLJI J c^Jo <JL*-pl *Jblj ^^^ >-*j 

y Y T Laplace transform 

c 6 c 6 c 6 

^ 6 ^6 ^6 

. operational calculus oUL*J I <ji J^Lxdlj J^UJI 

:(oJU> Ly 

6^b Situ* (Jl i>-U-l oUj Ul ^p ^bil 0>UI J LfJli-j-JaJj 

jru^ll ^JU .^il U-yj ly J**C i/^Uj ljl i> ^ cT'L-T Jp 

^\J Jp VI ^jU j& pJ j^p a^UI 0^1 Ju* oL-^L^JI J 



£^J oii ^U Jl JJ^JI J Ul . -JL-T/ UjJ **~^ .^JW J 
Jl^jJI ~**jJ c5^l Jj .jru^JI y J villi OpUj aI ^ak-* ^LJ 

. ^jJL>JLI jjfcjl oli 
^Sl d\f ^UJI JJUd! > ul ^1 UJbUI *lu^[l v L^.j ^JLIj 



J*J ^)j* CjL^U^JI ^ . m.oJ ^j-^l cJS^II ^r^ <J-J (^^^^' J JU fc- ^ JI 
j aJL^ A^k>- ^JU a-^jj 4 JJ cii J* ^* ifiriJ-l ^Xpfy 

i-»-ull fl/^l <j-U*i i-JUA j^p JUaJiJi Jjl d>LT juU 



— av 



y\ ^jj L-juAI oJut j^j (^ C LJI O^-H J) LJ>UL^I. 
^L-l Jp IfiLi a-uJ^ 44*- ,y LLUcIl L<juAI ^^lal oj>>a£ IjjJ 

.^£p £-UI J^ill J U ^.o 
JJ^UII i/$3 ^b>j ^--JL-JLJI L**JUUb {jj* J>»wJI otfj 

G-U*J tdy*!! « i&;l>y «(^>W J-^) i>s-^Wj-" u*-V f^ 
oL^A* LL jp L1^JL s , m »Ij t5Jl>^JI L*+jJj LJ^oJ oV>L^ 

jp iliuwi t5jl>JI Lfc-^ <^' (j^*JI * #■ *« ; J-* tjr I . LT . , « ^^L^- 

^U- ©J>^ j^I oUp ^jw Jp L<-uil L<^p £***yj . LLJJ-I 
olr, oIp!> d^l ^«~J mUII oIp!>II ja J^i uii-^ri £~^ 

*\jil\ ^b <^JUI f^JI IflJLjy t^LJ^; fl^-i ^Lu >*j ^JJIjJt 

ajjfc j^j 4 iiL^ Jlji ^!>^ r>la*J1 ^!>>- cJaJjl vl^- V*^' 

• ,V^>I>;>JI ^4^ L<-Aiil 

*/* jp ^J-l JUi»U >^ £»bM t)>yi J ^1 ^ *W 

oii . ^.JbUI ^JU jj* ^ ^jUI jo^cJIj j^-cdJ J>>JI c^»JLi 

— ^• — 



jjP Uil ybji Olijirfii! ^ ( ^A*V) Js^ ?JS \ ♦ ; ■■■; oUj^JU 

. (a / <J.., J I oLpj^jhII ) 
AJjJ . f ^y jjpl 4>-ji ota *J^>- oV.il** <U«-; Uj^.,1 « I *>jj j k 

Oy'UII jJsu Jp jji^- Jp (j;^ jy'li <^l) ijisLI S^flJl J^JLJ-I 

jj cJlj .(^i-. i-JLJI i^yjJ! jj* i_bL*il ^j-L*^ ^U-l 
J) l*JU~ j£rN i— tJ-1 S^JI j* i^UJI i_bl*il 01 (UYi) 

-Jj . ip^jJLI *L*J v~~>^ *ij?*H (j^'^' cr - **-! J-*-* 1 <J^Lj»-1I 

l^^ju ^^k?^ (jy^l Jl^l j oU^jJII cJL t .^1 jJj . oV^L*Jll 

V* ! ^ijj .0^1 IfriJU ^yjl Sj^aJ! OJL^I ^>- Jp ^juI Jp 



; analysis ^t^JI JJb>cJt — V 

4^1*^1 JJ^JI J \j~£ \jj& j£* a— LsJI u^JLII JUf-ji 

iju> OlT JLifj 6>lll l-JJb J W -J ^yiiailt ^U-ty a~J>j L*-T 

j* IJuk r^&iJ * <ilUJIj i^^U^JI 4 ■,,, ..la 11 J o^ll* a^^kJ 

•JUL; j^ (\avt) ^ v^JL>li jJ\ cs*$Sjil\j <(rv_^Arv) 

^jjl ! / »£ M II oU^j»*UI aUiTlj ijX^ljjJI iJL^Uil! c/ibLlI ** 
^1 o^illj i(<loJbH JJ^Jlj ^^J^jjJI j ^T ^ LA 
^ *;t LT .4-^)1 i£L»bjJi j (uvr) Jjj — $"L* cJLU 
o^£i* ot U^lj «^t ( UYY)^^^*^ c^L^l ij-liJ 

^laJ l|**J cf^*" *i^** (J V" 1 ^*' O^SCiL«AJUa_^-Vl Ux-jjLx-JLI 

-Jp j* ( WY) *W -u *li (jiJI £*>L^\jjJ} (jj^^^JI p^iJI 

o^JLll^t ili>.}L U*t L£y.(urA) -u-i> <( WO j>" 

. 5JL*UJI c/^bLII ii^li* y j y^^ 
*ai jtf . ^UJI JJUdJ ^^Skdl ^-U-SU ; : IL U 



o</ dusj j^pI ^ui j] ut* oir ^ j^ ot ^] , u lw 

. i^JLiU itjLP^/i *Uii ^P V - - 1 ^ *^* C-JlS* ©-U-P olxJI 4 U g, ,? 

V-U^ r ! ^UJJ Iju^ ^JtjTt JL-I^ Jl lULU oUJ dLIJUj 
t^ill 2UI41 J ^J^j* oL-^jJI oJi^ *tf jij S.i a-a.^1 ^IjlpSU 

. « U ^UlT oLiLI ilap^ll ^Ui5 ^ U 

combinatorial analysis ^yw^cJI JJ^cJt jl*J S;U*zJI^ U>^J^jl^jJI 

j£4# ^ ^ li U li*j Ia»j£* i^U> j-S-^l SjlpU Jl L>-1^j£ OLf 
stochastic iJl^iJ! oULJI jj$> Jj ^^cJI IJuh ^1 juJj . v ; ..gJ«. 
^UaiiNl^ i^j vjIUJtj 4w, :: UH j ol tf ■■-,;, k .V Li ^^jJ! processes 



jkil ^ J j^JUjt l>u jjiJI ^j^ cj-lj <-^Jy ^o^L* 

#jr i* «--UI j^ill tJuaiU 

: Topology ,jrjpyjt\ — i 
i^iy Tcnros i-AW 1 ***£" ^ «i^ v _ r >>J>j>»" 5-JLT 

^y.y^b -^ *-^* ir-J Oajv) g~~J jU.<l\ ^-b^Jl 

oVI ^fj L*^ J5=J 0^ -ol VI ^UJI J-L^jJIj L-jjai 
S~-.ua ,y>-l>i ,_/• t/r^^' I* -*-** .oL_J>U^JI J_T #jl£ SU 
t^^i' (J* combinatorial (^ji^l) (jV*-^' ^^Jjj^jJI j LkJ" 
Cr* ly -Ij&y. •*>. <> ->>M.> 'J^J O-J^-0 urrH>*J j-ki' 

j-Ucji ^y^i j is oiiiii ija jIj-.it, ^iji jj^ji 

>j ydl oVUll \AjJ oli^ ^Jl .> oli ^j . ( ^ UJI ) 
*.•■•*,» c-AUbCiLjjx lf»l J* <u^l^jjjjl oLpI^^aJI JJ > 1 _ » 
oVl*«il «J* j-y . V^ — «i oUI^I v^O J* Ws* JsO^' O^j ^ 

"*ijkj «0v*) "o&l* J 1 -*-* 1 ' W^ ur^ 1 tr 1 *- 11 ^--ly 
jy-UM J*u ut .Oav-_\ao«) olc, ju*i i^ttl ydi '^^1 

JJUdlj i^Uiil Sj^;^ ^(^ J^ 1 ^) J**^U SjjjJL! ^, j;- k-Jij 

. JUI JJUdlj ti-i^t JSIyJI 



J. V> oUil i-t,a (Jii .JJUdl ^^^ (>jP>*JI JJIjty 

y^yll £}>ll ui./ U .ala^ll ±^ Jp ^U ....gjliUlj 
<*->ull Oliill (js^y ^ — tj l^yud\ oUjUI Jj^ j_* 
jW"' Ji-^» J*J t(>\YY) <£**y\jf oaii point set topology 
>ivj(W*i) *-i> U^L- jJj . (\Mt) «Jjjjl-jU 4jijL*i 

vj^" c*> u* u^jj^ 1 fcU-*-" tJLo*; J ( u-a< u«v) 
o^^tj, <(uu) ijjjj**jI*j «(m«v) >^j (ur«) 

. JUAttl 

oliillj JoiJI >-i>c.ji j microscopic i^xil «^Jt^all jljll 

oUk ,<*~j j^JI 7«la— jl oU« «jcJ macroscopic »^~^JI 
J] I4IJU0 <u-.Jiiil oUj jxJI ^/-yJ-i >*J . manifolds 
lf>» /^ J-^-* 15 s " ( simpkxcs Ji» ) J lx-i^/i In, ... J 

ij_^ai i<»l>- 5*^^.' <3^all fJl>C~j <_5^jjL-i j-^-jJ^j^JlJI — 
. categories (JlLu*j/lj (•/•jJ!) ^^j-**^' 

— \« — 



: applicable math. 4iLkM oL^bjR — 

wlji tools JfL-^I! j* .u-*p J^j i^^J 1 J?^>d' _i-JULil 
. S^Uil SUUj jJUl oW aiT J oULJaJ U ^iJI JUUjlW 

~JfcU*AI p^ilb Ipj;/ S^JteU* JjL-j I4J3 oLs^b^l OULj-jJaJ 

4( JJ-Ull JJUJIj 4 AJta^l jf^j JJ*A~I *£-jJ\ I W^J iij-J-l iiJail 
j^p *La»-*i/lj 4 stochastic iJL^Udl oYiUilj < queuing jy|>Wi ^u^JoJj 
oVWI o-XA J* cji , automatic control ^^jTlJJ I *_£L*jJI 4 ^^j^IjLJI 

.iiUt 

J^U ^ cJ I&jbU oULJ v^il U>l Jl <*!* 

Sy JJUJI *~U J^ Ur (^fcU Jl ^! ^) ^\ ju^wJI 
JI^VIj uiil>lt Jj&h* ^ J f-Ui^J S^Ltl laverage JuJI^JI 

J^ -V*- -LT^-H -i-AJUb :i_,L^|l £^1 ^1 ^ 



t; 



IjUI J Jjljdl ^w/JI |MiJI j! ^i iw^i iJLjJI «-U ^ r . 

jl Jjjf jS\ ^LJ JP wc*JL t^JLijJI dL~-*JLj Of J! ;C^j 

S^ll! uUU ,♦»$>$ J-*jJI 5^Lj Jl p|j ^j^Jjj IJukj 0^-^ 
oUU'v'l »a* jl&l ^^ jt Jj . ^Ul Jl ^tiJ ^ JllsJ^lj 
i^lap^l iUJll J i**U) o^Cill JJ- i*.^ i^^J <J ^^.J 

ur> ^i *u*, u^uyi j,> jp ^ ^* ^ vi (ijjwij 



.M — 



^^1 jUUM + ^UdT^k; 



^k, Jc^\ 



J I j» I i^U+^-a 



^W>^r 



X 












w^U^VI 



V*t-^M 






I — r 



| c^L^XJI^w^^LmJI I 



JIjJI 



0^' 



J-lfcJI 



I 



^W^l||&UL^f J ' 



t 






— W — 



^t) i^jjl ii^UI /»i^w-i ^b (d^Jb-VI jt o^Uli oL^L^JI 
^LJ J oliAJI ijj&j (itU iisA> i~^l^Ji °W^O^J' * lj ^ : 

0L4UJI flfej J* JU5UJ1 A^bJI Ol~i>Jl _ Y.d.Y 

: ^gjJl ii^i\ j\ (oULJLI) 

. v^^T^JI #jfM <J*)U- »J& -L^l^Ji oLJkJJ iT^Aii jlXi'VLi 

3Mp Ji4 .^UJI aJJb {j* ±>J> i-Jji ^-i-5i j\ ii*^- _ Y 



Ojjb -U)Jj 5i%JI ^y- *«** ( cj L JL m^ ) ol^+j-u — r 

a- a-( l ) 

I: ikJ^ll o\~T^dl j+JkrV ^j mother structures />l oL^-TjJ 

<*^JU oL/>Jt tv^ 1 ^WCh ^JjLS^JI LhU :<jjL 



ip^>Jll ^£*i multiple structures o^JjcLI oL-T/JL* o L . ^X ^jJI 
.\>JUI J^/ J»I>JI j* £* ikj^ (^4^^) ltT^^ 1 "r^^J 

v*/>J crT^^ 1 v-t^H J-* l^* <-^ e*^ 1 *cfj^iUj 

• VT^-? 1 " ^t 4 ^' 7*r*j^ 0v*^' <>JW f-U» ip^>*LI 

< + ioUI £JU U** ^ ^^LJU-I ^Iju^I iii : > JUL* 



a* a* t I 

a^jI oL*S^i> jU£*ci J**UJI ^JLI^ i-JUiLLJI ^L-julAI L»l 

t^ «-UAp oLT/ ^ wi rJ ^yJI crossroad structures O^l 0>*-* 
^b Potential Theory OfJU i^L* vlJUJJ Jli«*> . jiljjjl j^« fyj 



J fjtf .>Ui a^l i>- J f o» cji !*L*J . LJL5LII o^JLJI 

^U Jl JsUxJI U^J JL&\ oLull >b oUT^Jt «JU JUj 
JT SiiU «it Jp ^UJt J.U.t.11 Oj^cJ ul UjL^Ly d^JuU 

:(o^Ult oL^UJt jl *Lu^l 

1) Topological groups and lie* s theory. 

2) Topological algebra. 

3) Measure and integrator 

4) Functions of several complex variables < analytic varieties 
(with fibre bundles, filtrated spaces). 

5) Partial diffrential equations non. linear cases. 

6) Pontential theory. 

7) Harmonic analysis on general groups, functions of positive 

type 

8) Functional analysis (locally convex topological vector 
spaces, convexity, spectral theory of operators). 

9) General topology. 

10) Differential geometry. 

11) Differential topology. 

12) Probability theory. 

oL^lJI <*Ji jr^ J$\ ^-^ ii^WI Cj\±JL Ji UJ tJuu 

, oljj.iMjfrH 



fU* J itja cjs; UUi tj^l Jj jj^JjJI j jj^jJI ( > ) 
tft y&*i 4 Ul>* j iik* Sjoio oVU J l^iJaJ j5Lr ^4-j-U 

(oL/>Jt) ^jJI ULJ</t Jjl .oL^iL^JI jl^>J (Y) 
r-ili Jw J^^ -**& <** (ji*J Jil&JI ij->b-l j' ixL.A-* C*Jl$" 
t iJulii!AJt i ijuli^l i-Ju^D ^jjl f Ifcjl viDJU JUL, . ^UkjJI 
JV ->?J V*?k" ^Ijp^U ^jJI ^UaJij j o^-JLJ i-j-UUL-^t 
oL^jUI <l)l (^ur 3*^" o-ui^ oL-5-TjJ jl^j (jj^ *-H*"b 

Cj\~Sj> J**£ Olii) iu-lj J^ai <Jp l^a :: ln T J-Xjc Ufj iL^UH 
<Ju&U OUsi jf*> m ^il&JI d-bdl IJUbj . J^TULJ 1 4 : . » ^^-J 
J^l>ill vJ-^J 5 ^W iikiJLI f^i^l u>.jS £l)Joj <iJL-Jft oVU- 
J U i*^ 01 Jjl* 01 0L>- VI ^^u (J S-**^ ^^ (J^J • ^ : -:-'! 

iUi! d^ ^ g> . 4*dl ^ ^r VI ^U ixJLiVI oUI>Jt 
i-l^ill lift J i^^l ^^aII <1)1j (^-LiJI <*->*" ^5^ 4 5^ p ci/u-* 

JJUdi J L^ut 5L-j c^w^t 1^*1 VJ <-juAI Ji ^^sJ l|jt ^Jj 
•<>»W tl>" ol *^ <-b* J cS^J 1 

tjJJl j^l J.UJI y> s^l oUT/dl ^il&Ji ^^uJi iijbj 

C*~J S^bUaJI oiibj ) tibLdl V-ib^l Cj\jJ&}\ j A-*>JU £w~*-£ 

(Ojl£o i-JUAj i-^Vjli ^IopSU ^jcII Jei^Jt boli Uli S-ua^ 

1) Zariskis topology in algebraic geomtery. 

2) Topological interpretaton of the proof of important 
theorems in logic. 

3) Leray's theory of bundles first studies in algebraic 
topology but now invading algebra and analysis. 

— W — 



. «i>c ^rt u>^~ ^pA^ jr c-iy ^ J ,j^Jj J*i» | -'- ^ ' * " 

j^JJI IjlJLI ~» jii* V*^ CjU-^W^-" <->' <-l>^ ti^' I-^J 
JU^I ^ ^^xJI *J*JI .(yuJJI jJWJ uJl^JI (l) 

<*XA C^J^tl-lj jt^JI *J* JJ~* J (O^-L-A £l>») C^-J-j-A 

itaJJ i>JI icJJIj . i~~JI i>JI jjj^" J V^ 1 oIpI>JI 
<Jd^ U* ^ ^.J^^. J**^ gf^* ^^ " W- 5 -^ ^W^ 

Y g <Jd^ u* W^ ^^ ^-^ W.^Vj l«*i>*-* J-* i-^^ 1 



a*V ikJ a>y (oLfcoJI Jp ^U) ^iLj uJ^J ^1 J» 
— V^JJi jIopSU SjjuJI jjijl ^w^J J dUi j^sJ £1 jiLy 

>_Aj (\A" — WW) Carl Fricdrich Gauss ^jL^ _ \ 

iyj^ll uU^ •/• J^V f-U^—Li uLa^JI J ju^^jJIj o!>LaJI 
***jj :>la*VI ^^4^4 U^ W-»-tjkI *-^-*i> . J-jJIjl>-jJI uLa^»j 
jj-l J JL-L-ty *>JI ^ 4 <^ll *lj-rtU SU,;,tl ^L-^l 

>*j OArT— \V*r) Adrian Marie Lcgcndrc j^jljn-J — V 

.Jij\ J*^ S-iaiL' JljoJI i^ljtp^l *iJ&j Jiiil oij c^jf 

■**> '^J j*j OArr — \a\\) Evanstc Gaiois i^Jb- — r 

«^' L#J *^H ibUll j^-i^ i^li-l O^^pcJI i*>*J*i i~-L-^l 

•J;' J* 1 ^ ^ cr— " Lr"i ^ ^ oli ^^ 
>A> ( \AV\ — \AV\) George Fricdrich RiemannOLc; — : t 



JteAtj .^1- JIjjJIj 5^11 V--^ ! d«>UI ojlSol J^.U; 

Jt ^1 Jp ii^ijl |0? £~>. f^-JUuLI Jj-^L JJ^^itj . ^'Lc^JI 
. iU* ill j* U .>-U> topological mainfold tfyty.y 



itj^ J*J 0*ty — ^A^O Karl WeirstraS 

J* V-O^ 1 J^ 1 , ^ !i tJ'j^ 11 <oJ*J ^L-t J «JL**t f-*Tj 

JIjjJIj j * tfufljll ^Ul J.&& JteAl Jj . ^1 c^.JL ^ 

% ^Uf>bj (^A—Ul*) George Cantor ^15" — n 



l^^j^ 1 <i* v^ ! <JM'j& 



• cr*y ' *tj* Ju 



/ tj^JUJ! jj^ OAV^AYV) Ar&ur Cayley jS — V 



. ^i^ 1 -i^l O^J&^UI 



>*j ( \A*\£*^iA*«l) William Rowan Hamilton JjdUUb _ A 
^J -^cO 1 i^l^ 1 ^-**% tcAf^cll i^ J 1 +-T-j->t <^>*-k 



/■ 



_\*a_ 



V 




(\A»* - WW) ^jU _ \ 




( ^Arr — wn ) j.u*J _ r 



— 1 •!__ 




(urr — \aw) yu _ r 




Oaii -. \Atn) 01^, — t 



— W_ 




<\A\V — \A\*) ^rtr-l^ — • 





(w _ v*n) J/ - v 







OA«n - wvr) J>-x*J _ a 




<!\av _ \a<») J>d*u _ ^ 




<\\r« - \m\) j& — v 



— u* 




(\A^™utr) tfV — w 




(\\\r _ >A«t) *».Mm — ^T 



— U\_ 



Nicolai Ivanovitch Lobatchcvsky ^5-*- 



<*J 



jij t^ut^j ( w<> — \aiO Fciix Kicin o±f — \ 



<-XJb 



J^ V 



, <-*.UjII J & . In " J oLc^.w-^11 aJL^J^-I 



. ^J^IJ JJ*dl u--OJI J*J LUUJIj o^JUl ol^u^UI 
Jj ( UaU iJUUJI oVsULI J oU^jJII Uwj «>lf fJii*i-Jj 
AJb^fl JljoJI Jj elliptic modular function V"W^' 4~*»WI JljjJI 

0l<* Aij i£\fi j*j (\A\\-^AIY) Marius Lie <^V _ U 

iJUUJI C/fcUll <l5^*l£jl 4^-JLai ci-JL^J J Uj>>J t^j 

«^J>y^ OMY^A*i) Henri Poincare -u^Jl>* — \Y 

-Jj .^ ^.ui «yai ^ ^llJ! 

david Hibert O^JL^Jb \*f 

— UY — 




(\ur _ uir) o^U - >r 



,wtjl (^l)*lj^ C^JbLl jkll j* Uy -JUpI 

fJifcU l^i; l>-t^ U Cjy £^l JjJbcJl jl ^i-^Ljl IJufc . jjCJj 
qCL— Jl J U^- Wy-.tx^J- 1 f-^ 1 ^»l jlSJj . jJLiJI J JJUI 

Ja £r*\ L fj>~ lj~f l>\jj Colj d^Utj >l ol J^y oL^LJI ^ii 

• S*d-^' ^jWlj. oliiH 

ii/Jali fl.Ui-1 -ja i^U! i^jJ-f oL-^-L^Jli dUi Jpj 
jI^ojj J^Uju ?"U"l| ^-JLlao °^~^ •#> olliJI' O^iaJj i-^-^jJuJ) 
,4mWj <!>^lj JolOP^Ij. SJl^i ; Ju^Jl £^ J ^r-ijJiiJI 

: ^"t U Sih 

j* JJkJI J 4jUik; jp ^JtaJI O^Aj mUII oL^JL! JjyUI iljLPJ)) 

*JLJI JopVI J -apU-J i^J~l oLJIjJI ol Jb*jj < « 1^ «->>£ 
O* ->' ujs^W J" Q^f ^-^ V*" ^' *!*- **^ ! 5 W V*U 

1^1 Ur dili je-iiij t^UIl ^>)ir yUjJa^ V? 



&-U-I oL^U^II Ja** Oli i£j>-\ 44*- jtj *+*r Cr* '■*-* • -*-*-! 

01 Ui^ . iblil t^U^I J^^i iibiJI ^r^-^A! ^tfU : 11 t^-w^jJIj 

Jj> opLj^ <Lik>ll O^/UJI (jy VO^d Sjj^II oU^U : 11 ^ — ;j-LJ 

. SkJW jlS^I f l.uxJj SjuUII o*&Lll i^U* Jp *l>^l *^> 

oljujyJI 4 Vj^"' iJL^UJI oY>U-ll ij^jjJj ^^y transforms 
! <£s*-\ H>- J^J 4 oUj-«^>«JM 4 O^-JLjb oLp(^ 4 distributions 
jl£il>^ -UicJI ^jp S-Ui** SJa~w» 3J& o*U- ^^1-1 oL*ilj^Jli 

jj^J V^i *il^«il ^r-^d^JI j»JtljLll +-$j L^jfS L*_£j ,.<J 

J! v-^il^ la~J IjjJ-I oUiU^II 01 (<JUI V UI J ^f Jul*- UT 
oUiL^JI 01 J] iiU*\l> < l+u SjJuiiJI ^^ a^Ij^JI jt-jJbLill 

s^u dUi J u^u;^ jfjci\ J ij^ JLwJLJi ^w-JL; i+j^Jj* 

jJU^ 0l j^c ^^UII ^ill Oli ^»xjk-" 11 ^jJI iJULTj 4 jyj=-t 

a»Loj «Sofli# i*j~> viUi J a^ o-laudLL l+ii*>U> oLlLII 



-Mt* 



.dUJL. juuw JuJbJI 01 L$* 
\+jyjj (f-W i,,jJI p**- ^ WT L& 1 f-^-i ot — r 

toLJ/JI eAJfj i^ilScJI cASj {JjB *iili -u^ . o% j*cJI 
«Jjb Ji* ^Jtf 0t ^^y Vr>!>i>J' C^^s^rl' <^^' ^^sO^^ 
0j&£ . S^ip iJ^ 1 cr* O* W ^* v'^|> : *^' J* ^W^j^-I' 
i.Ai> j~> J Sjk^rJLI <3J*Jl{j • £** £** J s^U^>JI Jiji» j-p 

.2wUI v-y ^-^ J ^UUtl JJLcJ ^Lill v^ 1 
i»A>- J U^IpUj L^juJUj Oj-jJU ^^ jl ^*>^ ■■*' — I 
6 oUill ^ Jp p* ^IJI JjUJI ^ri^ tT^i * > « I ■« « ! 

.^jfjdij ^u^Ji ijd-i^ui < c vLiJ*i aIjl^ti Ji^ 



jl ^.Uj J M/UI <*£* i-J^p ii>oJ-l £^JI J ^yW! J?-!^! J 
O^ 1 a* •*■! |J' ^ V*^' 1 ^^O^ 1 cr^-^H f-H-J c$1 

, iiyj! ol^^wtj o.U^jJII ^ <L£ oli j^^JJ 

J^-ull ii»>il ^ljiic-1-j* icUl SiuJ-l oL^LjJI Ot.jjj 
VI iCVU^Ivj) oL^Ojl J "&U I,*, 1^" ■ c-Vl (oUillj) 

*^U J ^Jl CJlT -U» . \+~* OL;^! j ^1 IJO. i T .- = 
A>*» JjjZm J-JI ^p> 4 ^^Is^JI j^JI Ol ,. *.t„Li 

>yi\ ;L»- pftfcj j^cdl jJUl *. ^l«iJ J-uju* £-*Ll* c ■_ n _ M >i 
oU^y IjJiM J Sj^oJUI cAjJiL\ ,:.,L,ti . » ,,.j.„ > il oUUj 
^-Ul J* c-4-^ i-uU; oU^^y *i i jj.\ oL^LJI J s .. L .-l_,-t 
V*^ 1 2*W a* •*■»■**" -^J J* pAAj . ■&•»>■' <kJ^. (^-JL— 

ii>JI iT^-tll ^Ul .i* p^t j.j . Sj^jO-I oL^UJ! J l^ 

4 (:&J.I olilj ;>il) ^yi oLT^I J ilUI ^iJuJI 



J v»£p J^TJL ^' ^i * W^" , i J V--ull JijJI^ p^l^-JI |, law * 

i^jOil ^>J1 J *-#■**)! *b^JaJ1 lHJ^ V>** — ^ 

J ilUu oj^lall £«U-" J S4i-*JI aL^I £*J <Ji W* J&fo 

. XjojuJI 

«*^A> J**£ 6 i-^JL* iia, ...■■« r-ili #lu>w-l (Jp -U^u o^xJll J^t^l 
r-iUJI oJi^i . IfcJp i^l jvPJ V*i^' jl^ j' »ji3j *~>j£ ^■■JflM^» 

oUj^jJll J15^l^ JjIa>- ^Ij^w-I !&*i . <*JL* i~<iL>j ^H^H 

iiLrtU . j^ju J] J^yi y i*j— ** >k U f IfcJI Jl oLJ^ 

il>y» t.x 4 ^ is*j) **k* *r^J o*iH*j Jl>>-I j** I^L^-j-u^ 
il>y» ^^^ <^*j) &\iJ& 4.. ..i:.* <Ji^j «-*'*^J 4 ( ^Wl*-;^ OiJ^ 
J\ .(Jsskll ii>y ^^-J <y>j) 1«jU«* <*Vi <^J (^b^l 
J^cJI : 1§W>» J^ j* l^J^ ij^JuJI ii^iaJI ,jj* g^Ljjy 

jJiJI J iiudll ijiiJUl ob>JJ ^^jJL _ LJU <o) 
JL-Juil «UI ^L^l j l^U S&o^l g^JI v->i^ iV*-^ 1 
oL5" L-Jill (JuJ^ g^l ••!* |Jin4 jl .^1 ; l^J-U-* lL>j 
t3>II ^JL^UJ(\ l^j (iJuLLJI g^l^rJI J U-T) iJUL: — • 

j* J ^^e^^J) i-JujT i^^Ji (^^' y J U^^j v *.* j ^1 

— \w_ 



u **> {Xiei SSjoA-I j^I^JI j* ilSJI ul . i-JuAl X-lp J UgUJI 
SJ*UJ jl <~JI oUxi jl c^JUb iLiJui i ♦ U.tl <ji-«-; p i 1 s? 

U-UP uu^All Vj Ulall **<• U*yA.«j (J^ . UjjJCfeJ jl i-^JUJI 

^i S^-uAl pJiJI ^xiS jt Jl villi ^ uij ,(c**Jjl (^i^) 

-uU u^^all ^j Si^JI jjP oUv>Uau^Sfl j* f-Jfo. J I jl ilu-tJI J\ 

ILfjjJI iL^Jall J*&> ^i** J»e^ l^cJUtJ jt UT . (in^UU J 
. (js-kJI — jrbi-'iH — oleiijjl jij^j -*t/>iil lUjJU-l^j) 
UuAl ^ Jp^I J^yi j i^JLJI u^ jt &}jy *juJ 
Uj/w Jl V* 4 c-^JLa oL^-u Ljli^Tl jt aij^ J -LJl^^-jVI 
metrie^Uli g^ Si^JI oL/>l *b J ;,,«,,, k.-JI ' 1+iTfr 
HlbertO^JLjb i^i jl normed space tijL«II f^yill *>c* jl $fmct 

space 

yj iiijuii ^ 7iui\ ^«jji a*>u <~jJL - wu (->-) 

jl Vi 4 IJb> l«liTj L^UJI oL5>JI kJ JUJ 4£>juII (JaJI Ot 

5>^JI Si^-4-l oL5V4J 04*1! 2f'^JI <j**> j f-u> ^ .-uii^J' 
l^il ^sa *j£ Jl ^>" ji lu^. Si^k j&j ^WjJLI Jj^ 
LT . (Si* iJljbt jjp o^U^ Uut IJbJI J,li j! J,!) ij^Jll 
aljfc &J* Cf- **A **ij*> 5*&ll J^l^ I 4.x uLT SJjL^ d)t 
^Ul (Jp uJt jT . ^ lj Peano j~j Jj^li* ^L-l Jp i-OJUJI -JijJI 
Jb^l ^ JU <sy~A cJ^J SLf U»> U^p jj£ jilScJI ii!iU 
jl i^il J^l^ll j JLJbdl I45JJCJ U^pj .JuJbdl 



.(jJ*JI _ c l^-VI 

: JugJuJl *&^Wl ^^jj-ti ^^ ob*>i* — Y 
Iju; ot *_-£ i>Ul J^IJll J i-«iaJI ii>N piss -u_* (t) 

_ju/»JI) l«H/v *s4i J ^ 1 ^i^ 1 tr** CT"^ "^^ (^ 
jp o^U^-sU ^jJI flfeJI -^jCB j£r (UiJLdl J) i^XJI 

^jjl-l «i* t J-»c~> £>a*- JLsJj ^JUs* ^Jj-»- oVL»j^Ij 
0j£» i£ tft J* uyJj ijjft j»-J S-^U- oML»- j^ gju.: — " 
J£J N>( f )<J>u* <N=(^)J :JUa^MI cA****-. 

t - t + ) i-^JII LJLlJI oLL-JI ^l> *> ji> jt. 4* r *A\ 
ja i-^JU olJLi Jp (...4 J-j-a-ntH 4^ Ji (Oj-ll i+- i" 

Jp^JI oL^JU *-Juj Ji-JbJI ^J il^pi ijj^^l; C—J U^U* 
jbUIl ^^iJI *s» ,Jt, "J J** tjkJ" ^• J - ' - "- " 1 <-»j-» <J £—=-> p-» 

otf-Ull oljto ^Jsu-I Ji> jp £— Jl JUll oLija) Ji 



J JSlUj .Jr\ J \4fiijtij J^l il^iil j,Ulj ^| iJ^All 
G*** u*> U >W U J 'C(> ***** •A" i>* •■tf^HJ^J 1 

01 (Jujcai >i>i j) j^jbdi >, r c j jl^l. ;^ r c j 

<u-aill Jl£ij|l» oImj^JIj f>«vJl» <iUi^^flt If^l^-j ojJLiil 

^^u iy*.Uft Uai) Sjjj^lU C~~J JaiLJI J-* *_ii ,lp ^ j* lj"~J 
pAlill ^1^- gOSUJ jj *\j?Jy.^ ^>" ^W** <ii -J ^ -« - i -TJ I 
(...tjl^i-Vlj ^jJ-l g>JI «J^JlJ^j ij^lO Ls-L-^l 

Sl*->» {*+* ^ UlS" i-jkJL^ i^_^ er^" Of <~H$ ^J-^J 

Ujo; *U«pI cSjj^l J* ^ UT toL^jJI j-ijXjj -u^sJ* 
.(jjJad! il>^ Cjijf^ *ij*^ **"j+b* -Luilj oUjLu *U*pI 

.ii^kJlj v-^T/JI JU£ tfJUl jr^iJI 2uU iltf; pyLS 01 (_*-) 
.structure unit <^Sj Sa>^ 9y#y JT *Jslj" Jj^t jp ^^jlJI 

, <JLr>-' Olo^j j! S0>^ll Ob^ J?- J l^liJaJj oU^lidlj oL^jjJIj 

: O^J oi i^Lil ^ ijb^i 2L-JL ^iJ 
... i « Jfc . J I 4iJa2ll _J>Lrfl __;kiJI : SiyJLI ji> oU^Ua^l 

. UU1I iikdl (\) : oli^cJI 

iikli iUL^ ojL-JT 01 « I ■* « J-jLkJ IS] (> ) : oL^jJI 

— \Y« — 



t^J^t V-T*^ t) - ^^" c** Jr^ 8 ^-**^' 0*-L~w* (r) 

^f J> v-^i J^U _ ^ iOil! i^l * (Y) 

. i~*u ;U»l t>ci fyl iUU-l i^Lil jt£l ; oULisJ 

. . . i>»* cr**^ J^- 1 **-twi iUcI 

i^U-I iii^all) oLjT/JI (jjww j^jAJLJ JUL* J, ... ,»■'■ .i (,») 

jj^u l^x-ii* ^jk~j ^1 >ui 5jji» j\ JL-juII JLjJLT (jJL^JI 
Ijl; o! iL>fl Si^J 1 <t^y oUi^lj SijlUl > oU^k^VI 
^Loli i>| *»v» *ty!i tij t^*v j^^-iJ ■>. »» J L: -ll vj^JL* jji Lc 

W-si^ULI J\*U\ ^UJI jJUJI l+^JI ^jJI) y^-o-Ji 
(V) j£i J (\v^) v' 1 -^ 1 i-OiJLl j ^JUJ . (Shibats 
'*& u" Jd> J* l^v* &v J -V^s" W! J-** ^ i>^-£ 
*IVJJ • ( Y ) Oi^J' > cil J-J ( > ) V^l j^ <jJUL* 
i^ljH c^^ ul JuJbJi ^uki.Mj ijiyii oLfcJl **y" ■**-* /J*' 
J,**; OU^Ji ^.a^ubj . lilaiJl^ jSj -*- v cSJ^ p^ fc" y» p-v* ( > ) 
Crcu^^i JJU ja JT .(t)i(r) u^-^LsLI J* jujl*j <jt 
. 3W c^J!>Ji Salrt VI ^ U ( t ) 4^lsUj . u^*l ^S^ 

4>i^#uu jji (r) i-^yti oLJi jJLe jpt ajL^J* J> 

w&lj .£>>J4 o^ ^a^l ^a (o) ^^U-i .(1)4(0 
SyU i*^U** ioJ bJl ^1 .-.JiUojJI oL^-jJU ^jl^-I ^ji (l) 

— ^ Y^ — 
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-i^ojjl V-^J^ 



— >YY — 



♦ ♦ 

iLJLj «~>-L-> fU -*-ii 4 Piagct 4-*^ — *-> tl^T t£ J d>~^" p-^-*-" 

JLl^» JikJI JUP iibnil wU^II *-JbUli j-c i-JjjJ ^jb^jjl ^ 
JikJI (^J jfjd\ yd <^\j> J~~- J XUt>\jl\ j~- iS ^^- o^ 

yb Ifc * L_5 ^yJI **>-t-~> ol Jji S-~^l c^-4-t jJ> i o»Lp oL*a_) 

CJfy ^j^J -bUJ 01 i>v*J UU JO-*- J* JS\ -U-4 <JU-j-L>j 
JUJI aU-jl Ji** J JUJ> sl*~*-J J^£ cJljL*j o-UJLP OljJ Jl 

£A*4 u> cj\^\jJ\ u ^u^ Jp 0>*JUII o£l Ji> IJub i^^nJI 

J l4*oJLa>-j >&fcll y J*-^ *s>' V!"W ^^*r C»:.- : -; uJLi 
J*t oljl^ll ^UTi Jjt ^ >!>^' ^ ^L-*-* £-<*JJ JUL*^ J-f 

<*JUk*j . i*U <u!p (jisll j* ^ifl Uij i ? .IU : 1 ^LjJI tj % i H 
j^jblill oJU JO -J ^utT 5^1 j^jbUil >-*,,-> LiU] UkJ 

j^jbUll ^jAi *JuO es^-^ <—j-u* 01 j-^-c c^jUI L* JLJja J] 
jt oi o-LUJ 0^ li] Up J*^o tl)t 4J^>. J^>U ^jjil ji. la 7 ... ^ 



oLLJI *Ijj S^jLI oL-*Lo/Ij *-»aIJLLI L1^»-p 1 ♦ $ i *-+ij 

>»JI <jy~> oUJ-l j i>-U t>l->-3s b*j . JuJbJI XJiJ S^wJL 

U ^yu Ol JuJLJt JU; lili .JuJbJI *JL» jf j <;>>>dl iJL^JI 

(Mi lij ut a~ UJ l*LU~- ^JI.oU^L^il.i-jJj^fl ^-^1 
S^uJU l§LiJ i>-j^ JI ^uy Jvi J JuJbJ i*>U~i oLJLfcjJI 
jjy ji j^JI i*i*UJI j^l ^iw *U1 <~J; a>w- JuJbJI jli SlWI 

. U 5jkl>3lj 5^Ui ^ u»>l -J 

^ ^y ^«ji u*pj j^iy, j* ^iii ^ ^y^ j, ujj 

.^oJI j^jbU- ( I ) 
f\jil\ j^JbU* (<^) 

. jkdll ^U* ( :>) 

JJUill l> ocJL^p ^U Jp JbJI ^^Jl -u^U, ^Jb 
pA5 accomodation (<«AUI) UlS^\j assimilation (yly-^l) 
4; J^JLI pJUl ^U>lj v U^b J^l iJUJI sk-i^ JuLkJI 

— \Y1 — 



£> jp ^Ui i SJt^OiUI ot**JJ UL^ £>>-^l ll» <J>-«^-y 
j* Si'i ju»^ + a*4-I <LL*I hy+ **> J J«^' p"jd VW-*^" 
^-UiV! U**ll ^y- ^j*> Uju * Ws» J-^i i- *::^ - 11 ck-^ 
^-L-t Jp *->-U. ^-i j»j . *!• i-5—-iJ-l jIjlp^I Jp !_Jla_,^lj 
,1^1 J) 3U^ JST,) J^U* ^J Ul.'>JI >^ ^ l ^;^ 

r ^ (bill u« jjj) ^ -L. J«yi {** ;-.,i^- v t ^ 

« ^Uk^JLI 4j^yf.y*Jy Ji>- ^ trTJ^- 1 fJUJi (^i.) i^>' 

di&ity'-j- oi* Sj^ o^i *i^ u -ii^Tij j*w'i:.v-J .J***-. 

t .Jl£sty. «J* Jti Jp \+*\J j* J/i^ti olftWjj iiLiJU 
U-j>j ^*. otf>: J*iJ)-.^Wjl <-p>^ Lj-»ts j o>Xj 

jt£t J] UL^il ^---U^lj olT>l l^U .J* ^^J, ^+Jijl 

Ji^ a* <Stj^ (^ W1 0*" eU i dt^\ ^V^ 1 J* 1 *" £->..> j>jJ 
Of- "ill . ^^Jl J -cTjU-j -4JljUc-.lj *5\i\JLsS\j .*Jt-->-> *-hJ 

U) i-Tb^' >kUill> -kJ>y (j*^- Oj&'iU-^ll »JL* j ij-JZJu 

(4JL49- *Lil) 4^~^ jl <*j*L> »L_il J ( ijjf >p) .1 , ' t« ' * 
\Sjr-~*3 iiLJI i^iJI IjS- ^Lm] Jp i-^JII •■Li "ill j~Ju j-^-y 



^j£i u&J i»UaJ-l J-JbJ J--JI. l^JU r + y <^£jV A«i 

w-J>JI oLLpj ^■ f .-, l rt T ll oLLp aujLI .a* j i-^JII oUL*JI 
^kll i^U-l oLL-Jlj oU^UJIj oLUUI jU- . oL_U^j 

. :>Iop% 

^1 5JLp-JLI »o* j JikJI ^JLj . Ll- \ a _ \ t Ji U <>• 
l«;j>> ^ ^yJI J:»>^ll oULJI ,^-L.I Jp jj^iJI J ^1 J^l^. 
^-U Jp I4J (^Ul) Jikll jj&J dj&j 1l- > — > t J- J 

:40iJI ^buy - Y.r 

UU-I SJUI vj^I *-!> . iP^I >kll 4 WlSLdl oLLUI 
JiUI j» <-Jkj *-*-<* J o**- Ofr^* r*f* J t^ts ilJkp^/L; 
JiUI ut o>j o*> . ^bUI jjp J*, JL £» ^j^JI j» ij* i.^1 
^iJI j» jjp o>-t (ok- o_t i-»U-) LjLUI SJb-^il J 
iJp jL*i jjj j>?-UiJI cJ>-rf» J>J» i _ r _ iJ *J i_i_^ J 4ju4jj 
Jp Ulij iljj le UaJy. jJI la* j JiUI ^ j^_ j . ^jLJI 
oliiJI jt iaJI ^jLJ Jp j^J-l Ul 4 J>kJL j\ J-J-L SJjUll 
j jn 0>o pj tfaU-ty >U=JI jl IS ^uii-j jjli UiLSLJI 
<jj& t£aU-j|l JikJI Jl jju aii* (ok- "\ — «) j- Jj . <u_*S 
£*ij a^ !Aui i-J-l j*I^JU IkJyi Oj^* j^Jj JJiJ! ,jjk'i j 
Jp jjl .a* j JiUI ^ at ^k^V fHi* jf jCtv ,>.JI 
V-oJ'j tp- «lUi <i->a^ aij) ^lull si*. (J Jt y, u< i 9 J! ijp jl 
M.lT^^.V ^U^I>UI rj4 i*, .(jJI jy^v. jjaJI JLLWSU 
JiUsll Jp ^V ^iJI ^j jjjj ^Lp of JiWI j,^. Ujulp ^1 

_\Y«l_ 



^■J\ ) *^1\ iJUIj ^W^l >VaJI pn*. 3ik4 tft tfiUty 

. (ol>u*v 

jl&ty ji l|» 4,/v-U if~*J Sjujlp t-»jLj6 «-?■»- W-! lAHT' -Mi 
Ot l^ £4»j i&tfl cr^kJIj tf jU-ty JiU\ t s-jjl\* i#tiU 

-.^-ijjdl J if* ijUs^l j& i/"j **■" f** 1 ** 

((/i) Ji* J f^ 1 W> jiJ^J (H» 0^ ^ V^-fl 

ii>; V«K Ol Ji «v? j? »^ J* oLgi-^ J* pJ ^J-l 

(J*»* ^ cr" «*rJl« jt «J*JU m«II j** (JL; ^pJ _ r 
l^UI Ji ^aJI ^ ^ £k-^V ^UJI JxkJLi ta -UI 

*uii ^ j,£m j^ai ji j*. ot jiui ^j*^ ^ _ i 

Otf U* J*, ^J.1 ♦JI^VI olftUj ^\y>- ow j^*ij Of J-J 
AfiU ^\ ^ *Li^(l ^U o* JiUI jf> J* J*U ydl <3>JI 

. i^ jO \js\ j>ji c-jj jjwi «y j* 
. ijji y% u jiyi ^ ot ji ^rfij y b^&ii 

ia-4 U J* oLUJI .Juk Ji* fLiJI J*. ijjJJ\ JLi^iJ _ "v 

. Ay U otfU&u-lj VJ U ^ «f p% Uj JiUU 

-*ly jt Ov'y tft fi-tt v-U; vj^ a -1 — ^ J* <>4V - V 

— \rv_ 



'M LT^ -^l^ 1 •■** j** (> dJpLj ^ "iilJUus^;" JJLWt hJj ; :b*i 

-ui. .. tiiU-oll ^tdl «-5iiII <-w*-J>Jl; J-^U- iLu~o ■ SJjl ,^-aLL* 
^xli^ iaJ^V! 'i-.ml! i~*L^I jt^jbUil jl. ^jL^ju 'Liul. ^ 

fo+At.jC ij ijLill *U>~W ^V^ ^J 

Ot JiJflJI Uyu^ .4 JUaJUaSI ^ oO*U Jp l^* J5" J^I^j C^ jT 
i^\jfa (^Je v^*U- ^U- Oj>o;- U ^A «X^Y' J-* ^JLl^JI iaJ-1 

^rgjaj L*» 4 U-Jil~> lk>- U*>j Cw*j U^ijj . <Ll^»-£*N! ^r-H /*-*H 




j£i Jp juhu JiUII *>& cfill JriU Ot x*J SjJUJI ULvll 

t>* t>^j J Ol^wJI £*j litt 40-UP^II JbljJ fJ>33 o-UijJLI 
4*JcuII ^ L>J ia+ J^ JAUI Ott (4Lkln.II) lxjci\ b\Sj 

•JU4ul) ^^1 <>i>W L yMCJ> J Ol^wJI a^j lij Ut .S-UiJll 

lil ^ t r ir„.n U* Jt. J*p ^^ JAUI Jtt (Ukr. -II) 

^ Ji-^" \j* ^ ^ * U ^U 11 ;JU ^ il Ji J^^ 1 j-*J 
o»r> aJ» c)L i-Upjl ^sJy J jjlaJll Lib JALJI J*j£~j j t ,Jc,.JI 

01 VT^cf «•}>*£-* *-£*•*' *y*l\ *ljj o-Up^I *~j^ er*"^ ^^^; 
Jp JikJI 5,0? ^JiyJj 5JUli-/i|l JL^lsH villi J fOic^j J^tkJI 
J] Ja^-i ^y^- JaaLI j^Ii> J^^ Jp 4jjji <Jp *JL~1I luU J*^P 

j U (4JUi. «k~> oU^. Iflf «j>uJI Lh'-^jlU JULi^l) 
u&j j^liJI j 4*UJI •.£» Ijl~» («ju- •V-^-l^-) v 1 -^ 1 ii^l 

J&j J-kuilj *jjil Ju (3>L jl JiWI Ai Jft " ,..j> (^1 ij^k- ilH" 
j iJU 4»U J-lai-i U-iy *AJ* ~iJeC~j> f*j>_ t)l JikJI JJL- li] 
^i>ib JikU Oj&^j (*J> j, *>.) Jaki-JI SJlkiJ 
oliUil ^ 4*tUI p*U >j <l«-L» jt gUty iyULi <JjU 
J >k»-» UjjJi Jf> ja U t U» ojl^iil ^>Ui*l|l Jj^-t j-p 

}UU OU-i-l J OjA>-t iJWI *L~J.\ J JUW^II Jf J*^Sj j 
OjIjU. Uj^ (!jb. ^Ji.) j£i)l SjpU J> jl gUyl j*-« Iju-Ij 



J oIWaJI vJ^ ut JiUIl Agk^ «Wii <-*->UJI iJb^II J> 
^fU- JftUlJ ^-^ <j"£** **^* J^ *^i *-"***! *^ * * fr ' ' 

J OUic-Vlj v^ 1 J*> 0* J^ 1 ^Lr^ 1 V>TJ - > 

i-oJLij ^jJ^jdi J ik-JLi JJjty ^Uli ^^iw *iwi — r 

. i-gwi oii!>ui *iwi jj ypia-vi 

yydi v-UiJi t /»!>n <ujd\ <*j\f- <5-> m ji* <j-* <-htWj o^ 
yiai iu^ii jj ijui ju-ju J VV*i >*m ll-j^. o^X, 

5UJI J VI OjSo V (tJ^I djiX d\ VI j^J-l W p%MA O^O 

•J^v— I i^ JjlaJI fij+A* y <Jj* J 4. JL . M . J I ^j>jL>wJI j^j 
>J jOp £**!J 5-Ui* Jp ifji^- J^ ^ bjfc* gyj £>ji \+~J 
t£^l o-Ua^« <Jp oL*a*J!j Jj^JI j_* ±aJ\j~Zj iLwJL,^ J*^-> J-^ 

£^ji ^ji ^ <i j^ji «^ ^ ^ j^ juk^r ^ jLj 

olT lil Up jU c ^JI J*p j. JiWI ^^ljo Lijulpj .Jjty 
Sls^ll J Jlik^l ol vrL, a>^ aij . ^Uy^l ^ Li oU^JI 

r^^* fL^ J ' o^Jjh^o iJltll SJU-JLI iol|J jj 4^>>vJ' uy \y.J*^ 



OyuLw 2JWI ib-jJI J L»! Oj>Vr" <>* ^*-s-">*" p4*-^ ^ 

JUlT S>5 ^JUP Oj£^ itvll ii* ^ je^it V( <->-=t ou 
Ojli Ot JiUI *ja:^j> iJWI iU/l iljb ^ i^Uill «JL>j j-p 

U«P #!jih^U iJjUll oi+j fLJJ! JiUI a : W :», >*j ,>£J> U^j-r" 

Ol JiUI fik \*X* J JjUl J">- pf"* y*J«4 ^^-* «-^W 
cjJZ li( ^yJI ^UJjl jjtoV dJif> t^ 1 J^ jc^4^ JA 11 

ijtJ ji>! J! f# of j& jjUi of ^ ux^ 4*y u*> 

,^1 Jljkt £** J4 0>&j tfl 

OjC WWI XU^ll ^ *L*I JiUI Of uw ^f vj^ J^ 

jjk is* {j-* ,j* ■*-*-» ^ ^^1 — •J* J^— ^ i-^ 1 ^*-! W-*'j 

Of <^-Lj vjU ^ ^b Jui oULil ^U* >J v~JU ^ 
iul/l ib^U JJ SLk-II oUUI V L^ pji ^k^V J-UaJI 

ol iljwi au^ii jjijl J JiUI gkw JuLi .(^ u l*u) 

>^Utl Jjjj 0? ^k^V -u&> tf>t ^^ ^H>^ lt^ 

j* t,»« jmu jiui ou uwi su^ii j* jyijji *>u j til 

XU^ll Ji |H*^ *^> cr - ^' 5jL> ^ f Ij^s— I *U-!>» *»-Lil aUjI 
«* j ^J> Jgkr-JI i>-l~>» iU;l J <~>j~iL}\ J-*»L»- (jijw OfcjIjJI 

. iwiji a^i J jkii y jp vji>. 



^jUJ ju£u Ot *-*£ JJUS Jpj cr^' fr**-*-* >* <*-* ^ ♦-:■■? V 
J JLJbJt llljiil Jj^ jp ^W*" p-*^ -*■; «„» .7,11 Jp ^l^LII 

: ot JLJbJi i)j-U Ol Ajkuj ^^ ( . . . 4 ^ t ftU J4 oL*5" 

. > ***p l^p jl ^ ^Tl ii^p ^j <***p ( v ) 

jl JjW .J>t Oj&J tj^t *^ ^i* ^j « i^JL^JI (_^) 

* 
* * ^=->- I ^=->==->- 4 V==l L?' * iJUjJI 4*JyJjJj~A ( J ) 

l^ji cJuc»- ^yJI jrOJjT OLii flj^oJ Jt* . A^Lil tOj^ll JjWI 
JiDI fiJaZ~j 4 0>UI u ~* IA O^j J^lall ^Ju U ^yJI oL...Jl.,«JI 
ej^J^JI oUiif'l J4 ii&u <L*U Jlc O^UI ot Jl l§i^ J-sA-. ot 
j4 y?U 4Jl Jp jl^JLJI ^ J JJLwij J>kJI oli fj ^j 
o^LkuJI j4 iil^ji iL'U I41I Jp i^Lilj (S^a^JI oU.Jir w JI 

. (o!>Lk:JI Jp ^jU: p!ji^-l) 

j£c it — ^U SJL-j l#Jl Jp i^UJUl Jjlp'VI »-i-JuLJ — r 

jl) Jt>^t J4 iilS^ll ttjl Jl <U~^J OL J> tft *JL- ^U;! 

. ( J>t 5-*>j <»l Jp *Jl5o* J^ai jLx>-l 

:jWi ^jbU*y _ *.r 



♦-^a_ 



J 4j JUu-tj <U*H iJj^l A^Lj Ot ^^ i~-M**JI Ol^-iJI 4_^ljj 



.Si^s&JI oLUI 
J^Ji ^1 jkl l>U, vr^ ^^-i^- 1 tfJJI J^ 1 ^ 

.en* U 

. JL.JI.bl «*>— * - t 

. (2L-& j^ jt) oi-sn^Ji - • 
.4;! U>j iljp^H j^U* i^^ 1 vrW ^>M CS c** " aJ ■ , 

^U. j,/; J £b / oLLwJI .iL jt \Jj &* J^ 1 ^-^ 

.:LpI>I! oli%Jlj ^-LiJIj JJ-JI 

J^iJI jk> ^ J^Jtf *-,-.JI oUujJI .J-* jt >J> IJ-* 
(jj'y^ ^ ( r JI ) ^t**^ 1 'JW- 1 J ^'^ ^ ^1 ^l»**J'j 

t^ iijit jj& jt j£* ^ JL-j-jJI oUUjJI jt ,^4 JJj 

iSj j^j i|^> j£^ iu£i, loU i>u >*; jt v-j;^; y 



JilaJI jk> o\i («yJLI oLLJI i^s) <*iW «M J ^ 
oUUn.il li>^l ooa J v^jj *Li7l» I^p «j^>^ (j^^ A'W 

JV-u-VI^ ^l^-V'j i^JU (j^ oUL^JI oJijbj./\ ^iJaiJI 

^jy 4i*>UJI cJu^jj (j-*^ ^Jl i-^^*JI oLJL^^fcJI J^-* C w «wJj 
*■ . * 

oLp^JI ^1 (J^JI ./rr' (J^-- 4 <w?^j oL^Lj^JI ^ ,1a : a ^J?L^j 

4 ( ... iJjoLJI 4jJlyJI) ^r*- 3 ^ 1 ^UL** Ji4 .j^JI jp If^aiu 
J*DI SljLrf 3L*GLI j^wlSLlI OI>-VI oULp t LJI oLL^ 

"-Jul I Ji* (Sj^-^l ol^-JI J o^IjlpVIj) ojJLJI U^ll 

^LJI Ji^Ji ^ Jl ^j^ <>W^JI J-^l (H-^" - t 
iu- ^ A^» >u JbJ I jl ujjUcII ^j*iy ( *-^ £**** jIajJI <u ,... J»j 
j\£ t^ojj ^r -2 " <^ J ^^^ ■*£ c5^^J' <3^' ^ f-^i c5-*JI 

j ic*»lj *lx^l U jl£" V^'nH. oL-l;j jl JjJLj jf 1 :_: ,Cx 
; lpo& (j^i i^U- ilsoj oL**L^I (^ri^ Jj <*^ *l^u o^JI 



Ji> ^ crt^ 1 <^^" *3> J^* 4> J^*l (^) 

^ JUI j Wlr" S *> 11 -! •>♦*■% ■g.i^J'j ^»^^*VI 
tfiJI v/^JI ^ p^ill J-yi (£>S$ jt) cJL^ 



J^ll j JiUI jj^t *•-> £ ^ tc gjil J*l*J (v) 
(>j^j JB -UT) JiW ^ pji* tft ^oi' j£JI j*j . objiJI 
. jjl IJA J *iip l** u**&. J J^i er" «y**l^ 
Jil» *Ua*l j£« «jt o^pj jsija U^l ^jjLjt j^ ^^Ji jj> 

Jib* jpl^i. il^l <<>>-bij JU»t j,J± j* olpcil t jjjl^il 
j Cji\jJ»a 01 UT 4j~>.> oL»£» y j~i'jy£ OL-^J JjjJ» j_* 
JjLi« j o^l c^w>t ^uU-l J ^jjj sUlf J&jJ-I oL^LjJI 
•JjjJUl ^il^tl Jp S/>U li* ti^lillj ialJip'Jll Uj-jil JL^U 

Ij^loj vrL> JUpl cJo*-t : oLiL J l JuJ J! i-jJL — t 
0t ^LipI ,^-W Jp oL^Ij^I JLu J j*^^ 1*JX mJj , JLsJI 



iSj JiUI J>li Ujuw . jJUdl t *UI j! ^ jfcll « ^1 ^ 
i^-jII oyli ^ vl^JI 4 ©.u> oi^") oJ &J0 j? tjJu oli L» 
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.4|^ll >Uty ^ JLJLJI ^ ul (v) 

i^l *Iua^|I Jp U^ JT Uu> JLJLJI f fi.., ul ( Y ) 

£ J^" m^ 1 ^ ! (> °W L ~ JI of JUbU ^ of (r) 

J* V-U^/l oUUJI ,1^1 J 5^1 juJbJI ^^ o! ( i ) 

• i4^II Jo^f 

^1 JJUjJI ^fS *a 1$Jp v-b^! oUL-aJ! (j-^^JLJj t<4Jj>ll 



. ( U>b" ydl vuJJI ilj#^|l tf^U jt ) oj-yi i\^\ 

Or«c-J (1)1 yji *^Aiil -LJJJ *4>-yi ilo*^l »jJiL" i if- IJUj 
aU^I J* V-wd 1^1* oLUaJIj i^il *Ijl»S|I J ol^, 
oU&l ^U) ..Ui_j yjl i-j^JULt JJUjIb fcLt-VI a* SfjNjJI 
*ij*ty oi JLJbli u>^«, jl Jyi! ^j . .^l jp . , • r : -^j| 

^11 i^JJl oUi^UI U^j Jl i>-UJU v >iJ v^^Jl 1+JLiJj 

V-^l ilJp'Vl oUi «*!/ **>-y ilo*SM . Uf »: d) «Jli -J j^ij 
I4JU iiliil oUUJIj JuJJI l^iyo jJI (**>■>• jgiJI iJy^Lj J) 

W' J) cWj vr^ 1 i'-^i w J* £>" <sk* »W v ;, -^ , l 

*~~y 01 >-~£ f^W «JLp *'>^i £* u^Jj • ( ^^y* ■*■** *-■■ — ~J 

(u*^ -S^-) V^l* J'U-iJI ■!»»■ U£s*^ j' >»«-?■" pJa— j-fr 
Jp lf> i-JycJ i--jJL* ii^U; i-Jd) if^l ilo*Yl »-;-*-*-» <>£-* 

iwi y> ij^tl ^Ijp^I j^** j_gj Jfi L-«-bJI JLpL~iJ ^/vJlIl 
(>* t>' J oT'^*" c^ <JLj *^ ( LajLv- cJ^-js *^^ Lt-T o»f y 



>\j»% Vfcll j^i oUcI j oULill >L^J ^1 J^VI 4o^Ul 

jp u^wJt ^iap^i j^ ^joii Iju of j^ . yui ^topvi 

(^UaJI^ i^>l^ iJUJI i> v? >**aJI jljlpty ) i>t-j>wJI 44>^U j!A-P^U 

OU i»U <***> i#»-_>ll jIap^U >U.u o^wJI jIop^I jwpLjj 

o^JUll JJU^ ^Ull jj> ^ J^l iljip^l ^jCL- oLT lil, 
14cjuL- uU 5^il J^l^ll j jLUdl Lb «>J»«JI jIjlp^I k*j 
ii>H >y pj* Jp Iwuidl J^l^ll j j^JbJI opI — _ i>s* 3j^, 
J*Jdl li* Jii o^wJI iijp^l pj,j& j^y . ojbi J I . <: > _ II 
(IfcU r>ll <JLp *l^l j& ,/J)S-uJ«JI ^1 iUJ ^^lT 

ilj*^l j* 2jJ.\ oUUil! Jf ii ^a i»v^-AJI jIjlp^II ijj 

_^ + v ^ + l <£=^(^_^) = ( V J) (0 
(j + v> -^ + l)=:(j t ^>.) + (v<i) (t) 

(^ v + ji 4 >v + -^')=(**-»-)x ( v j) (r) 

_ W — 



*>-=(! t t) ut J^iJ .( * + !«!) ,(f, ^ + 1) ,(t t t) 

jrwJj Ju^tl J^wJI jlj^^/l U 1+,.., ...J #JL*j _>-=:( I 4 ->- + t) 
JVty i£ ^y^-J »i*j -»»-:=( ^-+1 J) ( -»■+ J« -»■+ tf-JJ 

Jf. ^tl jlj*ty c^j ji> j* ,ji . Jl>JLI lijk fcjj* £+ 
U ^=11 (vui) v»ll il^l -^ v^ 1 oUUiJI J/ <JLi I4JI 
J-u^I'dl „.Ljl^I J JU^II £* S^JLil <^>j*i\ >lj-iH 

. i»U <U«aj iiu«-yi jljlpl (j* Ji-^ic^tl 

<\- <r- *r- <t- i" «-.■»» * n **>>li aU*tyo) 

• * • 4 i if < Y 4 \ ( • 

••• <r+ tt+ l\+ <^l <yw»JI m-t^ 1 j'-»-*ty(Y) 

. :yui v-uii *'j*^( t ) 
j^ljil^ 4+*>11 itJL*S(1 J* A*-L-ty ol*U*JI - Y 

iij»^i Jp (i-jai tv>" tG^ 1 «c^^ ol « L * JL ! *-» ul " ! 



cJlf \ij . iiiUll J^A*. <*1\ JJL-jll ,>jh >>* £* i-Hr>II 
4 vJUI jjuJI Jl vU^Jj C >II 5JU J**i-J «_)) Li^LJI 
If v^l jjuJI Jl ijli^AJj *JU 4-LiJ J**s-J « + » 3L»^LJIj 
UJU ht^I jlo*SU V"^ 1 j^' Wb ** o-W iJLJ s -^ 

L/j) <|*-jll Ja*?l -j-u-X J£* **\*\j* <j " »Z " i ^ '■**> ' (I 
j*\j&\ jjjfc Jl J^ Jl JuJLJI op) — ; jt m^jJI *Ijl^|I Jp 

( ^ + t ) = lJ + t 

V <t Ujup ( v _ l) f 
1 <v Ujup ( t -v) = s-> + ' 

+ 






c 



r = 



J»*e + 1 



•y isy—+3 SSjUl JuJbJI oU^Ul UJ ilUij 4 tj*?*^ t/^ 1 *Uaupl 



w* 



:>u*Slt J* j»> j* (t) 

-j* *ju 5JL* y-y ot ^ : ^i-i ljl.^.i «_. — jl v>l 

««il.l U*J 4«lA* a.>* ila*ty ia>- (l-Ui-L i-nr^ 1 ^I^Vl 
tttf LM ilj*ty J^ J* Y + i ^ *•* -i**^ *'^» J* 

(i^ll a'^I *sl* ->~ tfj" «l*V j* oH 1 Jl ^H 1 J& ^ 
iUcI j& iiJUl cr -«LL;j l + =Y + +t + w>t JjJu' LJli dUi 

•Ui J oij^ i»%* j;~sj j*j\ ja tjuj oL dJUSj . •~ + r + 

yk lift «l)^|) jLJI JI dJb-j ^-r- jj-J SlaiJI »A* j* J j^ll 
•i* i^s; («JLJI *Iju^I juJ .jUL 0! LJLijt ^jjl ,UVI 
J* ^L»» j* ,jJ-A>-j JUJ (jdl JlaSjJI Jl J-aJ Ol yJ> olTjJ-l 

_ O j£i jiia\ .Y"=«" + r" ot J^jlj *sJLIi ^ .»j\ — . 
o-ijU J^ 3,\js-*i\ J*^ J* J^v-* v-i*-*-* cf: *■>' & . ( v ' ' 
J ijjl c ljj ^ (J&JI j U-T pi-t f ljL^i-.b) Jjl^I 



«_; «p-j* iJ* rj» <1+* jwiJ j£e I r^WI SJLaI <-~Jl» LjU 

J •+ ^ r- £>J ^i*i . V( >.ij! Jj^AI oySJI i^UVi 
^ 0+ ui£, Ji J^jJ vjSJi J^lj^ -ur>i r--o+ ^V 

j^yj i.j^ji uijvi .*>-> b*u o + _r- iU.V ^t r- ^>» « + 
jX-i J U.T a- ij-ijVi (jAj 0+ oiiL. jji r- uliL. Ji 



•- i_ r_ i_ i_ * w w r+ t* * + i* 
* 1 1 1 1 1 1 1 1 1 1 1 



h 



H Tt »l 



W 



<■-»>. 



°— *•— r_ *- i- • w it r* «.♦ •♦ i* 
i 1 i 1 1 1 1 1 1 1 1 1 



T_ 



I* i 



r* 



•_ 



(v-Ojt 



•— *-- r_ l t_ * w w r+ t+ ©♦ i* 
•— • * i t 1 1 1 h— i 1 1 



U-\)j£. 



o_ i_ r_ i. t_ . w t* r* t> • ♦ i* 
I 1 1 1— -i 1 1 1 1 1 h— < 



<*- o jti 



_nt- 



Jp r^ai\ iJU-P jrwJixJ (L**jJj) *+>ILa j~*Z <jL>^JjJI ©JUkj 
^j o jl£. j. v Jl£* Jj J^jU mJ^II Wj^l UfjL jIjl^I 

iaJI iUtl <1+jS' J j> ^ rj* <JU-^ ^5^** jj-^ *lUSj *A-*-^' 
Jp ^ji <uL-kJ j^c j^Jcll IJubj .^^4 Veil «J> ■ >#t lij t5-UI 
^ J J^C U iJU- JJ *-«ju -J JLy blopl <^4< o^C U 5JL>- 

, *4>^» blopl 

r iJuJI j* A j* o j-> ^Ul r=*_A j£~* J** **■* 

. A iaJI £j o JJ lJ~jA lij tjJJI >juII >bj 

^Y+ g^i r- Ji J» : .*f lij csjlII ijuji' j^ d-^j (r~)- 
j] J>^u Mj^ii. jwj^i i^t aui ;l>jl uu^j ^i ^j) 

>° + t^j ^y + Jl J*; ^ oijb^ii ju;j r- j^p W oIjlp^i 

.v^i .u^i j (wj^i) *>i j^i 

UopI -^tv^tt t v <' L)lT ^1 u^f ^A^J -^ + V — ' ^ 

<p^ll ilOP^/l Jp ^ykJlj ^J-l JJLp ^^a* jwi; Jj^J* J-PJ 



g~ i*tf-l UbiJLI (j*l,ill) #\yl\ gaa^ 01 ■>.. It II ^jjl 

at 0-^-5 •+ — r- i r- — o+ 4 o~ + r + 4 y+ + t* 
(l-v)"*v- ♦ * + t <v+b f = v + + 1* Jl J— -i 
=v — '" <(v +l ) =v-— 1 + «f<v ' ' ■' ' g 

C>> C^. "^^ lyTill iibm 0*1^1 J*** g-iyi jXx 



JUI 



+ + + + + + + + + 

AAAAAAAAA 
---- + + + + 

_*_ _r_ r \ . \ r r t c >ju 

+ + + + + + ~~+ + """+ 
\r \\ \« ^ A V 1 t 

\\+=(r-)_ A+ ol ^U ^a c-*- 
I^/kll dU^II, JAM ^ly. £> jp ( ^) 



. J^LI ilo^l c >j ^ ^Ua — » v-U S>-i C UJ Vj 

JT ju-. c^JJI g>dl ^ Li (L>- r r. L>* cK J» 
£** (Y) J^i J UT . r > jIjuc Vfei JUI jJ^JI -j> pjj 

:v^-(Oi(vi»-r) 



1- •- I- 

I 1 I 



-j 1 — i — I — L ' t . ■ 



-i — i 1 1 -r— i — i— 71 — i 1 — — i — i — |— 



(T) J*A 
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f t_ r_ f_ t_ • 



w y+ r 
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I • i j 

w y+ r* t+ 
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(t*»i* ,*r ): (t_r) j£i )JSL*A 



-VI 



viVI jjuJI 



t- 



^ i_ •- t_ r_ tL i_ J 

-i 1 1 1 1 r- 

t- r_ t_ i_ . v + 



r 



i 



^feU^j^Ji 
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t**i^r 



(.-=r"+r*) : (v-r) J£a 



J^l jj-JI 



.*i 



I 



I 



, J i , 

•* ' ' ' ' ' I I ( h 

rl — I — I — I — I — 1 — ! — , 
o- t_ r_ r_ t_ . w } 
I J — 



[^BJI jWI 



(•^=t-_ r+) : (t) j£i 
>* £*» "V* + 1" j£ j u^>* ui iJ * g**-* **-fOI *L*i 
gjjdl J j-uJI t>- f - f Jj^l ^juJI c~J. JJL-^fl ^juJI 

^ eM" gj-»s« J t- ^Wl oj^JI ^ i_y + t> X^J J 
j£i >;t .. c >ll c -u j* d£j JL.-VI gjjjl ^ jjis, ^jui 



(O 



_\ia-. 



tSJhll 



■>v 



Cvb" 
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^~ 


xt + 


(vb + 


_. 


u*> "" 


xt" 


<^t+vb + 
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(^++v 


+ )t + 


( v t_^t)- 
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+ )t + 




( 




ft 

1 + 


(-L) 


- . 


ft — 

_ 1 _ 
V + 






(. 


ir= 


ft , 

1" 



oL^bJI ^-j^jJ OoA UaiiLi -up Jjty v UI J <J1 U^t U 
I v*^» *!*^ J ^y iJ * v>* tr** '^i L^i y*** ' V"^ 



_m_ 



J«4 <r>^ '•*♦! **& aIJ^ 1 v> <-&. .iaJL-JI OlT lili 

. if^u ji^i j^^j «j>ii ^ -a»Urt 

UT Y+ jL*J j^£ Y + xr- v>" J-»U *^ *i*J 

V >M J*U\>L$i j£* jt (!_•) j£_i JUT r - .1*1 
.(*-»-•) J^i J UT y+ iUtl ^ j r J.UU 



r + 



i_ 



('-•> j$^ 



r_ 



r__ 



-K- 



K 



Otf" IS] <J^ d% . UU4 ^J dUi of V! Vv £> g *■•;■ i. «■*■<' 
bljkpl jj* it-Ui-JI ^4^11 ilj^l <j>£j U ilU- J cf Ji* -J dJi 
itJkiwJI 44^1 ilj^P^II CjlT ISI yiK U Oj£j> V Aj'U Iwu^ 

j\ t + + Yi+Yt 5^ <> W*J-j <>£-?T + x Y + *JL*i 

. jjujJi .04, Juoii-i SjjTjyii juiyui ji j^^u 

— w* — 



N •"" = Y" x o 4 Ot ImJI \j+ j^ ^Jo ^Ui 
+ + + + + + + + + 

660000000 

- - - + + + + + 

r y n • n y r t • v>^ 

- - - + + + + + 

\o v o • o \t >o y* Y* 

N • + _ Y" x o- ol iuJI IJjb j* ^wbi !*ui 

000000000 

- - - + + + + + ^Ji\j 

r Y N • N Y r t • ^ # 

+ + + ----- 

\o v • e \* \0 y» Y« 

j* H>>tl *Iop*I VLHH i-^Li-l of'ljJJI <J) J>-*>JI j-SLc 

^aJ! i^U jus — (^>)l + 

£j>J1 iy^U jus = * r i - xl + + (* r jl) + 

^OiJI ^aJU ^^Uil^b w~.x 1+ o^ Ot ju*^ dUi Jpj 

— \v\ — 



(vb~ = v~ x^ + J** i**ll J.UI OjiUllj JUVIj 
i-ull ^»«l.l ^^11 >h v " x i" o^, ol juV dUi Jpj 

(vb- 

(vb = V~ * t~ OU |J ^j 

^> v ^- (v'-- -b" = (-" + v + )' + aJlTj 

: J* Ji 
Ja ^i-l O^U ^ ( v — »-)" = -»-~ + v + 4=-^>v 

(v— »-)~*t =(-^~ + v + ) t+ oii siAJi J*, 

( v t__i)- = 

i-^t. i,ur i^jyi «ju i>-t : Ju^ai iiuJ v-JU uu 

*Uty 2u_Jb i^ULl ,>jl^JI JI J^JI jXc V</ JUI JLJU^J 

v ->-ull <J* t ^.ull ik-j 0j£* i*~SJI ILL* ^Ju^j j« yuj 
v^.j r-j» i- £~i r+ J v>i c*i" *J«li **•* t~ gaj 






_\VY 



>~iJj f«~J^J «k;...J i^>-l oL»t— JLi-»l -*->>J o'l Ji_OLj 

i*tU (jpjyll) cp\&b W *•**& J> v-^l oL.JL.-iJI 
aJUIj <j^II jIjpSU ,j-j-JL« (jJ-*-* *Lk*l I 4, : ■ ; J^y . L|_» 
iijJuj »J* jt vyJI Jjj Jj^iJI Jl >kJI J lj\ — 'i~\j u £ilT 

UL. v-^JI ^ Uy J/J! j«- ^Ul .Ul U^el IS! }L*J 
(>UI) jjUl ^.jfl, L^ (JJL-UI) ^1 ^1 U^Ij 

«Jyj I U Ol£» JL- Cjtf* IS] L>y JiuJI *Jy U^*L> « UL* 

^Jl jj-i; j<* UU t Ol&l 10* v > cJlT -IS] UL ^ l s • 11 

j <*L* /**"«• <*/~» ^Lj |jA.*w u)L N0. + =f . + X 0. + 

»T^» ytw. juj *LL' J] J** oUL* o^J juj cj^UI »L:I 
u *i»- of ^*J ^o.''"=:r~xo.~ jwJI ut . li^i t<LiJI J-. 
j« jjT ^ • om Jp jlT ^yjl ^ IpL* / S . iPj— j ^il i 

jujji j»i j &UI uuli (j*i>ai) u^Im" L*>^ c^ 1 

. S2AJI tfU^Uy JuJdl tsy-* <J> 

tft 4*1*11 j»I^Mj pjkUJJ > , . JL- JI p^J ut ^J»jJ (jiUj 

pAUIl ^j* ,_sJJI (i) j£i ^jOi *J i^U, «Jjt j^jkU. j^Jy 
.iJUl iljp^l v ^ (!j*«) u>;UI v-L.% ijjty 

oLUJU IwrtU Oul^JII ^ JLJbll j-Co L.up ot JL>*Jj 
4 t^JI t + 4^] ilop.SU fai*-j u! j^iw? S-nr>il alj-P^II J* 



jij— .11 




I— •*■ 
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t^iil 



^ ■' ■ ■ 



*r»yJ( JI.WYI 






„v^ ! 
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.»ld»yiJ* f l4^.Lg. e JI 



rz 






3OT 



"oor 



CO J*i 



— Algebraic formulae hjM J&\jH\j Ol^cJl _ Y.^.i 

^1 ii^i-l oI^j-jcJI J^-Mal^j . i--*L» ?-Uiii d*\**j u**l f I •***!«* I 
^JLI j IL-Uty oUjUdll ^j*^ i**U-l i^JLI opI^SI jl 4>JlyJ! 

.^JLI j UliJI *Ua^l ^j i^U 



uM •• . 0^' u*'ji/ N ^ ^ ^*» 

5^11 iA&j U.UI 4>*~JI ^^JL. ji JLJLJI *.J«.7. ~_t jjlj^JLILj 
^jUcll ol-Ukli* jl ^iLi-l J iihiJl JJLi-.^l ob^i* j^j 

jiw iyf»tl-l i^JU ^rJl>iJI jl JLPJjJLII wJUti JUL* ^[^J 

- w* — 









w 



yy\ 

(\« + r) w = \r x w Ji£>*j 
\. x \v+rx\v = 
yy\ = \v+<m = 

^,Udl «Ja Ji* ui**j J ^xAI Jl^Li-^l ^l-L^j^-l j£-cj 
Itf ^xl\ J&Lfl g+yt ( > 4 u t i _ v) J^i *J^J 

^lj -^JyJi a-^U b*a^J UJ* <JbL~JI. JJL» Ukjdl j-*j 
V=(r + ^)° = f xd + ^ x0 Ji> ^ 






A 




(v) 



(^) w; (t) 

(v) j£a 

V- r i=(v+b(v-b :(t) Jb> 

(IjiiiJ Ji^t jp Sj^UJI oi* Jl Jy^il JyJbJI SopIwi j£x 

: j* Js V- Tt = ( v + b (v-b *^ 

f i^u v (v-')+Uv-b = (v+b (v-b 

ju^i wU ^loiw-u (v— bv+(v— b^ = 

JO^ySJI <W»U- fljliU— U t_J 1<-J + «— -» I — I = 

JIjl.^1 i_*»U fl-iS.- ,-L; Yv — v' + vf — Y ^ = 

gjyj JJUJ (^Ui) 5L-j) ^-^a j£i» liUs-VI 4>Xrf> 

.(l_A) jCi j UT ia*U(l 

V-jai Ji&fy iUL-^L, j! s^JLLi ^i^i jj> j-pj 

. .(V - A.) jCt>-t V^l 
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«, — ^*r — 


*■ f 




p 
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♦F) 



(') A jfc 
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«-f ' 
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<V) AjCi 

lyj^jji jijai jsUs. i*isM j*i>ai v-^ :(f) Ju* 

(T+^-V + V = 
C-V.i .Js^ 1 <> •^ L « il V 1 -^ 1 ^^ -^r^ 1 gltf— -i »i~H- 



— WA — 



.^J^SlI jloSlI JjU J S^ll v 1 -^ 1 J* -W^ 1 ■* pUd u -«^ 



1 jr-u . 

+ 

| Or «- 

! ii 1 

■v- o-j »- a 
t t f 1 




— 1 
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:) 
(' 


i ii i 


,) 




t t t 
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(Oj£* 



j jjJ^J jlxli JJ^ r?*y^ «L--ua Jj'U- ^> i_»L««_i_— *i/l j-£-c> 



u^ 



,^ll o.U *j& J-kuw j,^- ^ ^s-^I I J i^-iJI. 






— w\ — 



V v V * 

^r or 
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OliUadUj juiljill £jJyJ J*^' jj**{ Ji J^- !-*---» M 

. iitiJI --Alillj JPJ^ill iJU^Tl J* J*Lj ^yJI J^Jall *IJii-L» 
■«•%-» ^J tJ.J* Cf ->' ^ Ul J*^' Ur* tS 1 Oi^ &■ ^-J 

i**^il «^ jl ^xc ^^ ^ JT Jit O^ Ui;» . , « jl ^ V t : » 
Js^^'j fi-i^L* t J r ^ l? Jljo*ifl -L**U- -u-jL» ?^ui^i J? JuJLJJ 
j' uiJ^ J* J»^j" •-** J^* -;JP u-iiVj . iibU.1 oULI h: Mj» 

*-j*ULI *4J f0*) 4xJ JlJLJI tfci *JL> ^jjJI ^r-JH J i-nJUJI 

^ u*w <w < V J^ lt 11 cW r 1 ^ 1 *~* -vjj* 

£*>\j~j£}\ Ji^J i-^U-l JJt^l ^l-^^-l -U-P (^^ L*j_*_Pj 



JiL-jJI f-uu- >x*)\ IJub j UU/i ^1 JJU-jJI. Jp •>**> 

i^JLI SopUJI ^jC - jl ^^ ^U ^j I JjSlI 4JL-yJI 
iL^JI oJub J_^ ^iLy . r v + V't + v Y ^ + r 1 = r (v + b 




J^k ,_**£. j£i Jp dLu-*>UI j! ^1 ^ oL — *> loJUi 

4ily T <~> — r l >* JjjJU^JI j^ yiUI *jJU UU 4~J r ^- c^jc^il 

-i>-b i~-L* iL--^ll UjXjJ . lj^Jl\ O^pLiJI yr .41 ? ~ Oli-M^xlL; 

JJUI *>U ^^ ^JUI ( \y) j£i >jt .^«\=t i^l=^ 

— NA\ _ 




(V+v l - r ')(v+b= r v+^ 

«»-n=i A».t JL-lu 5L->JI OyXjj . ( T « r < + *r't— T ^)( V + t) 





:*i^\ jSi\ -r.s.t 

oLUJI 4~.\j3 i^UVI iUjll J i^JU „ > _£jl fjjy JjUi 

i-JdJ V^U ^si 1 -^ 1 ;>-&• J* oUUJI .Jub Ju *l^ r l SJ>«— j 
^XJI J, ( 4l Ul iwU-l jySi\ Jp 14,1^1 JJ^^ ^i*JV 
. JL^UI Juo \+j gjj, i^U ^^1 2ULU. J UU *U*>-J jl^ 
Ji* 5*j}UI yj^fl pjkULI jjiw |H» f-** 0* «*U *lk^l ,JL*j 

ilj*ty J S>U1I oULJU mI^JI oLUU j.» -Jl ... ^- _, 

tf (i£il J^ll J J) .^Jiil JLJLJI 4^ If J JL-LJUI 



. li^jc U/j i-HAJI .Utf.^/1 >~ Jl ^^dl ^ l^jp ^uty 
ij*^ ,J* ( L~JI ) iiu<^" i*-i jp ^0 <L_j jyt je- J—*-; (j-S^j 

j£* «i~>- V»Li ^Uk~* *i^4-l ^>~£ll ,j*~J -*» liili dLli Jpj 
V*" ^ ^*> . v-LOI" ->l-^l J* oUUJI ^ IfjJLLo. 
_L. l±j»j v-UII ilJ*^l J* ciJW Jjili j* ,-jb -Xll 

* --£- <£>^l V-^ 1 ilJ*^fl Cn!>» J*j (>->*£ .v^) 









Ji* ,^-^JI Jv~e J '-J*-^ 1 *U»^I ^ J ^^ij 



:* lijJ — = 



I — 



r y- 1 _ V _ r * fZ = T 



I ♦■: 
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+ or — 






fUilj Ja-JI J J*lp j j^j 



<J»ii-.l jyli J 4jl 



j/t- ^^-i_ yi^iy t^ t j»ju^j oi jJLc *i/ 



f Ullj 



I — 



u" 



_(i— a - ) ^-_ ^-i — T ^- 

73^7 ~ (t-r) ^"^t - Vr 



OJ& dlii Jp> 



:^iui ^U[ &J4 V ^ iujdtl 

, , + (r + Or) 

[.+(Y+0)]-L [•+(r+OY)] ^i*J 

• + (Y "+ O) 

SJL» ^ Vjt ^4-1 iJL* (j;y: <ji J L^ J LJ I <J>>*j ^ ^.j 



^ai_ 



i*-Jtfl Jl>-ij . If^l^i' V-^" ■> ,J ^^ 1 J*- v!/*" ^^ f ' L t ^ s— I 
^lop^l ,Jp O^aJI i*L«^J • V>^" *"r^-"*-*^ <~*j>>***-* cl.i . Jiii 

jy S s->j+ J^U 01 JuJbJi <Jyu ^f j*> . v-Lill * ,J *^' 5JLi 
Mli»j Js^~JI v*y^ J*^^" *-k — -! -*->-lj t£/r-*" j~S >* *-dyr*" 

-ii ^^Ij id^"' j>~&' o^i J -LJ r il *>*-»** J ^T> J " y '^h 

p^J jl \ JbUJ' Uy**-^ *-J» -r *iU i~-j£«^ iJUjO 4. ill <^-«-^ f-*-* 

, OiJ-l y*l>- 

pi* ibJI ^ IJJj .^'lill ^1 JA J^l ^1 Ui W Jl 
J U^Ti UT) U^l l^U* ^|i jj,> jp jlpI^I ojU Jjl> 
31^1 j S>Uil ^^JUL iJUi-VI ^>^y .(Jj^H uUI 
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_\*o_ 



* 



s \ \ s 

» X X _ 



t- 3 
— X 



v^^ilj ojUJI j«auH y> <M » < jli^-^iL*-* jLlJL^p i -4 — LH j 



(\) £L*=fe.*v «i-a»-) : = + 

(r) 0»=ju v ^=-) = — + — 






r+~t t~ T~ ~3~+T ~" ~ZT 



*1gl Sj*U *Jl& v-UM ^ lj *^ 1 J* f-4- 1 ^jJli ^ Uj 
if.Uill j>jjJ-I **>• Jj^> ja ^>>-l *ija» *i,«-4"' .#—£-" t*-4- 



. ^ji 10* j* ;i>Ui JLJ3I 4itT J.-JI Jbilj j^Ut 



V v V V V 

J-+J.xr rs^ + ^r 0j& dJi J*j 

V V w 



j.=Ax(vr) = 

v v 



jjb-lj l4*li» O^J ^Jlj i^lidll jy-U-l £■ Jj^ <>* oUUil 
. lUkiJI oUUJ ^1 iJ^xiil J*UI jh d& (Ull IJuo 

ib»^|\j dJi ^*> J&* »^ cf JJ1 jj^^ «4*l£a» bjJb- Ujlj^U 

: V* 

: ( > ) JU» 
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VxyxYx 


Y 


V x Y 


rxYxY 






HA 


=• 


+ 




V x Y x v 




\*IA 


UA 



: ( t ) dtu 

\r i r r - ° v vr- • f r a- ' ■• 
c^ i <J v v ^ i j v." ^ i 

:(f)Ju* 



(r _ oy) (y + j«) 
(r+ do) K \ o (r — or) ir 



ir+d*) (r_JY) (r-OY) (y + oo) 

( y + do)\o + (r _ or) W 
(r _ oy) (r+ uo) 



(r_JY)(Y + Oo) (r_JY)(Y+0o) 

(on + \ )t 



(r - OY) (y + Oo) 



J-u^U iUUll J^_J ««^II Jj_p^I ^ D Jj_ = [_4j-]_ 

^ly^l (.lliw-l ^1^ ISja s^Ma J* jy* ^ I i^J-l j^-^JI 
i*JL« <«i^ (oljU'VI j^ly ) «4^>tl jIopVL; i_^»Ui-l -lpI^JUIj 

— \AA — 



A+^Y \«V + ^A-V (t-^)Y Yt - 



r V 

Yt+ a - , V — U + ^-aI^ 



-M 



: > W J gfeii J 



vY ^"v + ^t u^r + ^Y 

t 



^ x ~T7" ■*■ -TT 



u-T «Y t^V + cr-Y 

___ X «__— ____ X . 



Jjui-J Dt j-*«s-i IaJ> * >• = • + ! jl r«=0» JJL» c^jLJI 

umj oY>Ull J»- ol^v>- j ^^1 c/'^^ u-*JLsJI -_b 

J4- ^-juXI ^*ll ^>J ^Ul r Jl il^s—VI ^ viUJuTj 
jj> ja oVjUI ^jCU S^i »U»I JjU» Ji U-Jj . «JA*JI 
Jl> jjfe* J Js>^' «>v-^ Cf *^^' crJ-^ *i»^j Ss-yull JJU 

:c/>l*WH ^>b"- > 

- NM - 



. L-T j i>y?y b\iyJ\ ( \ ) 

.KjySI j*a *tjjf: <*«»U <j* l**^ 1 (y) 

.^\ Jl v* (r) 

JiJlill, U^ v'WIj Ik*- Jj"Vl iL*U Ot u**j LAi 

. i^-jii* y,r- i^t yuju »A* jj> j* jjij lk». c — Jj 

V*S» 5^1 OjL* ((J-ijXll J->jil» U*-*j lit ^JUJ 

.• a. Y + Y (>) 
• V <A (Y) 

.• = r -a- (r) 

cJo lij U >jj»»> «l)l *,k-Jj ,j » -»-* LA jv**j> «JL*JU 0L» iX# 

, lk«- * I 4»hM 

^>w> (ji>J!) iUi-l CjL* j- j* *i/jLi v b»*«y IS] ^Ui 

•J* j j* y*-j . U«>- *Ui-l 0/L*> ^ ^y» Vjl> Li*-Mi> IS]j 
^f SJUJLI .J* Ji» ^y^-J LT j«i4 jl J^? _,! 0l£. J*li SJU-»LI 
,^-J .IbW (=) L*^ 0j»> a* Ojfcj iSJ!\ ^i\iJ\ jislsJ\ 
OjU 5>->uil iLi-l J <j- J* 6 W ./*** tft J»- 'M </H <JLL1I 



u« _ 



y jljtl Oli dJi J*, . ^.jmII JUJU ^ JJJ 

o^UU ,>. j£ JW 3B !>Lui . dlli £>j,- JJliJ .Lk^j j_£c 

. (J, i J Y « \ Jt JaJ 

J* Up* <J«» ^sr^ + ^Y «*->ull V^^l *l*£l ^ 
jUe-U) ibUI »il JA-I *J»j ((OrJjff J' Jdv^ 1 ) ^^ J*"^ 
J* ^i*i . jljp'Vt j* kJjA oUUJ O^J ( ^y i , , J , > - i-L* ^ 4 ^r- 
L~, t(t*r) t(ltY) t(A t \) oLSUiJI <bUI . «JuL JJ-I ii 
UJi^ty «^ dUij .JJ-I iJLi ^ .= — .JLi (Vtr-) *(•*•) 
\«=A+\xy JLi-' OjL» Jp-j^Ltl iJUJU J A=,y ^\■s=> u ^^ 

. Ua^- \«=ft+ < HU*xY iL«H 

J* lf> J-JLJ1 uJyCi j;^>-l *>^ii. J*- j* «Jbit »Uaf.l j£y 

.feUll Juj If* J>J crt*l*.*Jlj cAblkll 

O-^M- Oo+cr-)^ = Y (v+ w r) i^i *M-> *J 

*jt£j l^'l jl>J LjJL>- «Jjl< j 

. SJiUI uruj l#~> J>U 



Jil 3^U U^ ,>»> J* t#* ^1 o^iill JJLJLI L.T 

jr <> ijvsji au*ji j^li a ut .*& j\ ^ ^ji jjlp</i 

• * 0* J»' a* ur 11 ^-^ 

¥J^) 5^*11 J*-U-JI c/fcLJI jHoi; ^^ 

•>rl> J^-J Jd> u*J u^ (j^ *M Jd> a* ( v' 1 -^' 
ihUI {»**» J-JbJI l^ v-i£=£j ot ^~i Ji-JLJI ^i ja JL^J 

^jO* t>* l^V «^> u -"e**- «A~* J* l>t* SL— >llj . ( U ) 




(A J 5 * (> C ^*J * ^ ^O^ 1 •/" && ^r'*'. J&L>' ^H* J* 1 
•a* J jU; of j£c o^l ijUu oUU-j <JUsu>- ^jJuJI J 

5bUll ^ .Ukll gsa^, ^i OIjjVI ^ .J] J^, jl^il 

^ly. l»U <i>J Jjty ^jjj] ^ iJiL^^JJ c ^ > *jJI jjlp 

J-J-l ^aiy «l*m U,^ J J_,ty ijyjJI ^ LbUXS ^jjjj 
J «*tfc«II (#1^11) J*l>Uf ^UJI ^\Ji\ ^y £ &\£d\ 



/s£, >l^ J JL-jJU JJUj ji> ^ Ul 3aLJI > jl*l 



I ^ + jr -^ « A + .r^ 



s-^ e _s£- <— '•'"a" s^»^-l 



lTVlT' « 3 + c r ,J, "" A ' , "Lr M 



u-uj .SuUi iL^yt ji* i^jii jfuyi ^ (s^ji j^yi 

• J^"' yj^f*) ililxd' *J*^"' £="•''> <Ji^ J* W-' <*-&* «1>>» 
aU> iUtl J* juaJ ^Sj» 31>L«_# jXiJj 4-»-^.;jb» SJLr- j-»- SJL jJ»j 

J^UI !Ai*i . iJL^I SJuJ-U i^li-l jua^u J»-J ^>u* 

: -*JH\ ( c/^uii ) o->uii 

•-»Aj) i-S-iU-l ilopjl JiU- ^y- &)* J-* J~*-^"' •^--^r'.* 

_m — 



: ji UT oi>si.i 

Ol Ja~ V . \ -y-Y 

^ - jj*U ,j*«i-i ^j&Ji *»\Jl> \ + v - \ + \ - ( .' y 

..>*« > + >-' 

j-j^-II j J -L j ,jv»>3l v>i AxJ_- ^rxi 

> . ^. x, Y ^1 

{t } ^ J^l ^ 41i J*, 

.•UmII 
ii Jiyc J->lj jJ>+jf J d>^' Vv-J 1 j-« «-bLU <- JL 

«i*- ^- o^s ur >.=t u ^+ a -Y iiiUJi '*, — jl ^u-j 

jLk*j . i»->w> JJU-aL-l OjL<» ^ jLx_* k_j t ^ jL$L» I LiJLv-l 
'^ • u^i^ 1 «*» Cr* ( V * ' L+* ^j.; U ji ) ^ 4 ^ ^L> 



f\» 4 ••• 4 I 4 r 4 Y .4 \ } — f 

{(Yt t) i(lir) 4(*UY) (At > ) 1 . ^ 

<» Otf [ t 4 r 4 Y 4 \\m { ,>jy«=JI «*» CJlT lit «Jl Ji^-^Jj 

((i.r)j Ojfc Ji 

IjjC-i^l ^jUJJ «~~JI»j 

(0 v-^+^y 

* (Y) Y-^-^Y 

.^u&U (y) a*ui > & 

. rJ -(-|^ ^ 4>^^ urd jUI > ^ °' ^ 

{(Yi«)j(t4r)4(n4Y) <(A(0)- ^- ^ 

t (A4«) i(ltt)«(tir) t ( Y t T )} - xwr - 4 

.{(w-0 

((t4r)}- ^n ^ y* Cr^UU >i W &> &* 
Jgj *^oiil JL-JLdLJ ojs-^l ussJ^Ull J^ jhjOJ o_l* \J 
r"J* o-iJ* J c*>- ^ ^"^ <-^ ul 4> ir~ cr^" 

O) a = ^y - ^-r 

(r) A=^.-Vt) 

_u« - 






TA- (j-V £>^J 









<C»W>w9 



•^ J* v^^ *»&• ^^* Ji Jj* «jt J* jS J*. ^ 

i a- r ^ 

iJjLJI ^. jt . \A = (-r - 0t gJLJUi LfJUy ^o = \A + ^i 

^ • f Y 

u -« = \A + u -t oil£ll <JjL*JI JJ J-ulJ _ = _ + _ 

. \A=^ 



tk* j £jV ^ vllJi JJ I..L-JI -UJ4 Of w^j _^_JI>i 



cT 1 



(O 



(Y+^-H>_ a -) (rv)(^vO 



O-uOO+u-r) 



( \ + u- T ) ( \ -^ ) J <>»>" {j* Jf vj-«4 L .... L- " f>b 



r o- o- r ) 



\ Y 



^r - y ^ _ > 

*i*bU ^ — ^J* i*Jj Sj^ jrw^" J& ^Li jf~S Jf (Jj^ (j-J' 



_m_ 






Y-^Y <sf r SIV4=Y- = Y- , l^ 

ty * Y±=^ J\ f \»\j> Y+= a -^t-V 

.i= Y (Y + ) = V 

Jjtfj jwdl ^J»y J ij|j*VI <l>yll J u.'Ul ^1 fa**** 

. <L.„.,; oL?L*>-V 

,yUI JjUJI J v-L.'Vl pjklill jijSo oLl*JI v^jt IjiJj 

Jp oUWVI (\& j>& JL-JbJI ^>: ,. , ^^ s^jjjl j^kJI 



4Jmu o^la^V 1 fUi» Jijfc w y»l*>J ky.j* £>U cr^4> 
j* oUU»-Vl (Ui» 4»/v. J ^,jdl <Jk± -V^ 1 u-** <J *"*-* 
j) ji^m j*> «(oj-*« J) U* 8 -* J** (-^l* •*»» J) !»•« — • 

~*J\ j^s *L~r fcj.J-1 ^I^JI ,>~ 4*^" U \JJkj t (iUJ d^^J 
j£r> . tfji-* J* j»i p-5s~* J* oUJIa*-VI fUii (»i-U^ ^W-r" 

•A* J* Uaw jh Li fJiij . iiUI tfUjL^j i_«-jLJI J>i— * 

(o^lj jku) r .,«T,„» J *k_JI iJUl Jl£ity 

J^ ji> cf r 2 ^ J* ouwjii r uu pi-aj ^ ( \ ) 

J i-jjll JjU-,11 fcUsJ^ *lj»ty J>m L-JUA S+^l iljL*ty 

U; jv, ^iU^I >UI giy Jsx U*j . lit- U/i L_f dLli 
»illi 4it J* .LiJI oLJIj^I pjJdij «,,.« ■ '* U >\x*>% t , ,<■„, il 

#v jui .uvi j cjir iii yu, w*.yi .i*vi j cjit isj 

7]* JT iJl >^lj ^ry \JjJ . (t_\o j£i) , > .■ >- , „■ « 
ij*-^ jj$Jj ^ j juJJ SjUl u_-X» ^LJI (^1 v^ ,j&j . V 



^ 4>*l <]*; Jt/ w #1 >\x*% j^JLuji'ikij ^ 

j« J ^ V>t, J-L yJUl J&JI iij* J (;>Ul >l^ll 
j» >lj -w j >^=Y- tr . iliUJI ^U' J^J' ^UJ .-o-lj 

5bUUI ^yi J&UI U .T-.TUfV^I y.kAJ +* x»\j 
*-l> V*->* (» « * • ■■■* <Jua» >ji X*-lj Urfj J \ ^>^ j\ Y <^ ^ 
^yjl iUiJI *J, vJU pJcw Juii J Y lfcJIJL»-l ^1 UlLJI 

- \ ♦ 



(f_>.) j£i 






(v) 

Ji> a* e?>i— J* v Ulj^VI fib Oi j^J »■»...-■) I ^ 
a* ***>- J -^ «J^* uy^ Jd^» ^ jl <-» *Jb ,j.LJI ^-*jJIj 

■vJ=" ,^~! J^ 1 ^ > j«j . Oi^ Ji c bt sl^i j 

— T" _ 



i^^J^JI ^Jp ^ ( fjM ijl^**& *iJ^J* \+is*** OL>-ljO {J>jJL*~-fi 

ikiJI* . ikiJI oLJ!o>-l J v^>" V*' •iU-i-S'* t*-«*h ^' S^-?0 
.(Y*r) IflV 1 cr 11 iia;i;JI l** ^ (ViT) UlUflJ^I ^1 
l^LJIj^t ^yJI ikiJI ^*J Uli (^4^) ikUt Jji> UjUp 5^Uj 

i>-l> . Ifj 01^ Jd-^U^ ^+Jc~~*j j J**\ ikiJ jUj^I ( Y ) 

iji^y^^ *-*^J!>£ c/^tr^^* *3 j> -— ^j t$j£~II J <3 ikUl otJI-^t 
jU! Sy-Ul .uUd! oUIJb^l (UkJ v-Jb (ijmUJI) 3 S U.S..:, ft 

ii/^» J jy-w» Jp oUJt-^^1 ^Ui> jjjSo i»Uj^-^l u-^-£> 
4 vf l^ = Y- cr - Ji* Ji^u J o-yJu v^bj JJL (j»W' J^-^ 1 



-tM — 
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ibUI j£ii .a*JI o**^ uJbSS ^Ul jCtll Of ^ Laj 
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V -» 
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(") J*J 



_Y«Y — 



Ji* l+wou Jp -WSaJV If^lj ^iuw t|^U* ^Ssr iikk oLJ* 
^j& ^^ u**> £• u^y j£* y Cri s ** ^ * Crf. <i^jJI j* 

^U! ^)\ J^>U U>l JUUI J^u Jl ju^ il <LJtf Lr ~J 

.i^ju i^-u^i v-j^i yvjij jjui Jtf^i ^ 

J14 ibUl ^ytJI J&JI ^ ^^o; j s^LJi o^- !>LuJ 
^j t^yjll J Job aJJ>\ oLJUiJi Jjtf JuJdL! ^J^ *J JU^Uil 

. ^Dall ^yUJl J&i\ a la .«-, J JaJLJI oJUfj j^ dj~* L-^ ^j 
cr^V £r*y ^A ] ^i •* o'W 1 J^-^ 1 J^-* <> ^s^j-iJ'i 

J] c5^>"V iiJJi o^a jli ^ j«j . ^^-Uil ~mJ\ ^Uu jU>-Ij 

:^i Jiiii 



— fr — 



j^II) iij^t *Lsa^ ^lU JuJ JjlpUJI oJUbj t Jx,ri = iJ 
£Jy 0l £& ^Ul p-^l J*P ^uj .( W) j£i c-j c$JUl 

4 4*>* f i V^" t 4 V^T* ^ ?° ' V=r ^ V*^' £^^ Wj*' U*lj~-i 

A <>J ^iUI p-^JI c^i J* ^'W J^J^ oUjl^L 

f— y' u^ <**«£ j~* ^oUI^L&l si* Jp j*iM a*jxj <_i^5* 
jj Jp juzw ol j& ( ^ r JUI j> oUI^LSJl ^-lp t>! ^U-J' 
a**! ;>Lxp1 ijwt JuJbJJ *Jc^j <JLt— ^11 «JLa JJw» j^j . 4-Jl^i 

ypMiJSs-ilj £jUl jr*dl ^ tjr^J! ^^ 6>Sl Jp ui!>^il 

oli^JI jw Utji ^jS JUJbJi uiyu Uil U|-^ . oLJIJL^^t 

^"LJI *-^JI <y** Ay JLJl <J>/U l-i^J .^JLj-jJI *-**jJU O^-jJLI 

.l4J c-jlyllj ol^cuU v--^ 1 SJ^JJ'j Jj^I ^j^ 1 ^ ^^ 
^jcjT ^^UI ^LJI ^JK ^o^l I ^ull ^r^>> Uul g^^-y 
JlfU J*yk jp Ua^J^II *-Jbliil (jA-*H r*^^ ^-* 1 .*. < 1 > i^-ij 



Ji* >bj (\A) j£i J £»*>• >* UT (jrviijLJI (jjSs'^ 1 c^***^ 

J»JLI j» oUl^jL&l j^ iJ*JI ^-i; *yJi j-SL* *JL-* t^L 
^ j*\ bop ^ ^1 ^ J j> ■TSL-JLI J^ j-j Jjty 

JS^Ji .Ul j jjtf rf t J* ? -jwy J* viUi & J*j ?yJL~JI 

C^i iyW J^il & W* Xj^Ij *s-^ ••"» J±> u-J 
j* <>sJl O^l** J 9 - tr** ■* t>*g* "-" * £J»l-iJ , *-u«_» ,u.«J j lU 



ibLi! J ^< r ^Ijil! ^-jai yull JUbJI 

. 0** LJ IjJl J*aj Uji* j- + ^ p = ij0 




Oa jCt) 



(.w) Jfa 



— r«« — 



til <i*fc ^-V ^>*j) £^1 jj^ll iij 4 ( JUauJI IA U^j^J Jj 

J& <£j ^1 Sopliltj ^Ull JlkJIj JlkJ! J^> ^ <JIjJ! 
. V^Lall t3lkJt ii j Ijl»j I^up JjlkJI 3& j 



ii o>& >cJJ i^U ilUf c^IjJI Ji^l j£y . cJjJJ\j j^d\j 

OpLj Ot ^-v^JJ { ^C IS , Ofl-tj ^vaiP Jp <jy* 4j ^^AjJI 

J« jlWI OuU! !*ui .i>Ul J^I^JI i^JU ik^ 4l&if jj> 
t^JJI c^Ut -at mj^iJ j& *^L^I cujUJ! Lit ,jk ( £ t y 

Ujfcj - «3^ (ii **jj* tj* Jf^i (jfj <>*• ci^-t *LlJI LljU J^j» 
^-U* J i>^>cJI c£/^ t*-^ *~i^ W^J ps" '•** J ^./^S^' 

^^ ( ^A) >( w) jCij ^^ u^-i^-^ 1 ^^ ! Ji 

Cr* J^ u^i^' *^ O^SsJ U^^P ^=1^ JU^U^JI ^Lj-JI 



<JUL. Lit ,y J ; U ^L-JI J-<-iJI O^L J^l iJU-l ^ii 

au-i J ui .(i_u) j£i j ur ^w, laijL^t i+jljll^i 

\+\J\j^\ «ljUJ >1 iUi> Uu; ^Ul J&J1 OjC-i *-JLiJI 

J5wJI J» gjCJ UT tvju* Jp ljj£ liljLPlj 0>w,, * «..0 1ilj_pl 




♦•of 



(-) 



>y 






■+-vT 



(-) 






I T 



**-••* 



(') 



^Ui ;cJjtll »iL v-aill SIYjJI g+yl ulk*, Sjjlsi^.1 Ool^' 

(Uy«) j£a J ur ^ui i^j r + .j-f-^ *JiUi Jbit 
*> ! ^ -^l> iuwi J ■oi t .x. ll ji j__, ot jw.^ r 0-.LJ1 






— T-V _ 



oYiWI £-i^ diUj tt $>uJI j oL-JL; II SJLJU JJ* JJLi 

. Jj^l ijyJI j* ikUUI UbiJI c-,1^11 v-xAl 





<») 



(f) J^ 

ab.^1 0/j ol ^ji Jj"Vl ijyJI ^ ^J^ll o^Ldl J*, j 
.lij^- ji- jl IJU- jl Sja* jjXJ U.U* Ji-I ili J.wi,-J Xs-j^-a 
<\-=^-^ JbJ^li jcbUli :^' 0-i * °^" ^ iJu ^^" J 

t-=^i-^i i \-= u *- J r i m \-=^-^ tts^-j- 
Jiill < 4 (ftY) IveLr 11 <> U^ J*" J J*" 1 «-*■* *J>^" 






x J 

v 



/ 






7 









(') 



T«A 



a^l cH^* J i/*^ r^ ,: t fci - J - ^ ^-"^ c£-*J 

jcJ^i u^jLU <> J (UICSM £>>L. 
(O N- = ^~ o> 

< T ) a = o*r + ^r 

j£ill ^ >k ^UJI l«j£i 0>^-j >-* ^feO jj-* J L*-i> 
JbUJU ^iUI J&JI **^-i . \ -m^-^ <JA-_UI ^JUJI 

j Jjty'«bUll j_> v>«* ^ > - . -iJ Lt U irjfij *lUi j^y 

«bLii j> v^* tHX'j <■ (^W 1 W^ 1 o* j*t *i >*» 1 iJS 

j. ^Ul «bUI Ot .Ju^J i^l viJJi juu JLJbLI c b ^ 
^yjJL! iJyJb 01 JLJLJI ^ ,h - :.. , dU-L i . ( Y ) < O ) ycJjUJI 



— r^ _ 




(TT) j£i 

JaUl Jjy^J iJUaSL-l jmUII j»^ii-Jj . dU- ia^j UU»^ jmIw.j 

j! ilk* k^ fj^ oi ^& (oi.. s . -- , j i ^^i ^1) ;,,,k.n 

Jus k»*JI l^jg yJI ij^Jlj .U jb-. Jl «]■««, o"fcUc 
jl Jl i_^wJI oi* liu ^ oij .'jy)\>. \j^ '*ii Jl iKiil 

j^f jl t«t>U U Jl4 jt Jp. i^cU > jt SjAiJI ..up ^ jLJbil 

_Y\« — 



jt ^JLI J ^!>«H <>~ ^ oUinjII Ov* aSJI Js*) tf&l 

0^1 jt K..?*-^ f t » s>^ Oi tj* Jit ^-jj-cll ^ J* 
Ot ( Ui»^l j*j .i*U *u» o!*££il J»- J* JjAill 4jjJ ^-J 
«# M> i^l'o^Cill J*- J mU ii> JLJbdl »IWJ JjUJ 
U-Ut ^11 Wrtfl C^ ^S ^il! o*£jL[l J^ .>. j-ST,,. : l<r , 

.JS* oljk^ 

0>J a» .(JjkUll) oljgtall Ovj olftU j* £*J _ r 

•cr- 

: ii>Ji #0^ *JU- JUu j* U^j 

?»a»- J* ^y JT <^ y* Li vr 

• a- j* .*• £-* ***—• ^ 6*' ^ ^** "" N 
. (cr-- > • • • » XI g <* ^is-i if-*" >^' ^ ( - T 

-ru _ 



:V^ oi^su ajji .i* j^jbj tf A 

• • • 

jl y£±ii r> - tiiCiii j ( y >-) a* jr Ji*l _ y 

W*»J . (J^ **J^ j^ *s*> oUjL* ji*^ Ujup litf* 0,& 

*%* a*. ^ .oi>- ^ ovi -cL^i j^. ^rt *^u : Jul* 

^ -W *■*** J»* — \ 
^0 : o^li ott ^* 

£ : Oj^i- ^tAJ Aim »^P j»* 

i * 

r + ^ = ^ _ r 
r + 00 = j 

jr = L 

.>i a&ti jjtc sju ji- ^ >, r u«j ol Jb.^ j 
:0>j icui «bui ou ^.^ jui ^ f io*j A^i 

(r+^)Y =r + u - 

^ Jl JrJi ,J **»> ^ ^-V. c^l »>l Otf ^>^l j>^JI 



_ YNY — 



cpU cjJUl ^ — ^r^JI ^w (> f>" (UICSM Jt.) 4JU*J*I 

IJLJt j>; Uua, . (J>JJ J^jlT c/fcU JjL4 jt jt^ jJ 

JT jup <Jh (jJJi JJ-U J*>ii jp J»y* <iJU Jj£ ^yJi ibUil 

jt j^5C jt JLJLJI JjU: j,UI Jlill J **Ui . \+* ^ 4k* 

: j*ill JJ-l j*j ..:*> ol>- \ **p c^t ^ 

(r + ^)Y ==r + n 

Vi t>*^Jt A>*X l^il ^'Uo ibUll ijt^Z J ii^l oJUbj 

J>- J SLUI i5>» v^^ (<i-^") Vwy i5>* d>> J>» 

Sjl^Ij i.Ui*J Jp Ol^^^-J J~* t«» U ■$.;.■■. iiUil uijUai iJtt* 



yiWI jUmII 


Jj^ll jUmJI 


S&All J «u*fcU ^Ul 


u- - V° • • 
tA 


W 

00 


*pUI J JJU 4 4P-JI 

If 


IA 



J «i>LI feUll Ji C U ;W J^l J^l jj^J J aAljXllj 



,-fo. 



oo 



:otj oi 4 r«" sui oi jL^^i J iA uaji sijaji 



jiksu ^kiii sui + jj*j|i jUJJ ^iuii at ii = ro. 

(O 



JtJI 



:<y$H Jj^Ub 55Ui-*jllj j*j\ ,»j 



J&\ jUaiJI 


Jj^ll jlkSIl 


asCiii J s.u.jtf.11 ^ui 


tA 



iA 


00 



00 • 





.0 JuJ ^u; l»L»«3 iA + 0«« = r»« 



— r> t -i 







(rr JO) 



t>j£j *!*£ ^1 oil** *l£iji JJ* oLJLJft J>J» iUti J; JL-JLJi 

SI.JJ-I (Ut>) ^ ^ U O^&JL. JUbll *Ua*) J* jUJVI 
c/>£jm J>- J Xg-iL.1 Sjl#* ji^" J* JLJtJI -l*1 — i dLli of 



^>^ «J>^|I ^ juw o^Lk^ ^jl>> ^Ul »>Lj J*>j 

. j**l Q J\ {Li J> 



h 


. tr 


• ' » 






1 r— i 

i i 




"T 







(^) 



(I) 



(rt) j£i 



.s*ji *u > ^ (yo) jsa, .c'^yi) 



Vjli oU>UJl piU 






<ys*u ^uu j^kJi J I v>»*j w J! <*r>di 




(TO J^ 

— YU — 



. oU&IU Lyl v-U^I feULI ^rfl - t 

. J-U~ jrJJI O^lill J>- J ^-AiJIj O^**^ 1 f-^i- 1 — ^ 
^bJi £-*>J (J[>J-sr J') ^j»*mg^yi. •— >J J -o J _,.l _ > • 

. l|i»U; oV^U. j« Juki* i^ cS&La iiyf _ \ Y 

:^4_ji1 _ Y.i 

i_A«*£ <u*U-l <L»>*iil i-»JUi! ,ju ijlj*VI ii»»Jll i-JUA Jaj^J 

Uu* ,>,., V 1 ^ 1 ^' J U~* olWUIj v-JLiil JliLity 



i> "*Jx^\ asvJJ i-juil ^-jjJJ OVi v'Ijc/XI i^v^ 1 wUj 

oU-JI> (vr^ 1 tyUWtijjW 'J^ 1 t^ 1 «*»-jmIIj 

^Jl J>)l floic-lj oUiT^U JuUsJJ <L*>JUI i^UI J* >*>" 
ja ^rJ Ji»kJI *U*lT tf>ty J^ll J dJi juj ^-cll Jf~J 
^ dJi j^c, j£l> !*> ohkil j^lkT i^U oVU j^> 

UT jt t V-Aill O^^cU ik-*; J^»' JdJ" O* l? - - -* J-^ 1 

.^LiJI «-jbU« _^i (j ILL- Uj( 

^j (jJI (UiU U jt) JwIj^I . 51*^1 ' *-JUk oli dlJi J*> 
«i,J-l g.1^1 j jwJ l4jU t> Jti yi^l "<^ji\ S-jul* <> 
^^u JUolj \^Ay- (*-**>> iihiJ.1 *JbUll Si-U* ii^k J jT/ji 

iJU-JU i—Uk ^j-tf -up ^\j> 01 (j-jAll Jp ^ dLIi Jpj 
Jl i-jai pJkUl 3L.J-I iUUll j. y&jdl JULlM ojIjl^I 
^ikll ^—.ty ^ ^Ji" i-Jsll J (J *i i Olj iju^^jJI ii-LiJI 
. oliill 2J fla*i-l Jp >yd\j OU^J! 4,», : >j tH-i-^-" f 1 ^.:,J,I 
iU-Jll i-oi* «*U» <j*»y oLL«_» j_p S^£i ^jlajl— Jj u*_;j} 

^xJI ^-Loll ^m»>o *iJul»^l i-oiil ^rij-^ jt£* i J^Ji-^l 

wJut ( iJliJ^I ) JJUjJI i-Oiil ^-Jj-b" 4 «J J*-wi J^X« •Ijlic-lj 

_ T\A _ 



:ti\j*y\ s^x^i ^xS L*xJ>\ o^e^puJi - \.1A 



J>lkJI 



i^xjb u y -v > jp ^IkJU i^li-l j^aUII (ji-^-* f-dJ-*J u-^-£ 

JdJ" a* lS>~W J J&i^ 1 J-i^^ f-^J • °^y <<J»LLi 
^IfTjJ^I ^Jbli. ^/kl uJUdl JjjH f-^~jj .(d^ 1 j-dJ-*-* 

. Cj%j£ Sop J^a^j J^^ 1 JJ* £e+jfl 

Ji* iL-ajLil o}L>j->*jJI u*-"-; f ^uL" JjLxJ Jj L*_Jj 



: s&iW < * ) 

->■ 4 V ^ '^ (YA) JC J ^^ jls^l J& !*Ui .Ul^ 



u- 




iUkiil ^ij^jJI c^dLI yb J J &* ^l^jkjl't OUT lil (I) 



U* 



IS^JVI ci Jj ISj^'I ,yMJ UiCi'll 



jlz ..—«», 



vry c^-* ^*~"* (J* £* ^ <J* **?***" ^W 1 *^' jy^ O) 
.(.> — TV) J^i— 4jblfl Jb-t *» (% Js»^ 

.(jb_rv) j£i 



>.yi\ Ji«t V *&j yj^lj J>kJI Jki*: ^-USL^I (i) 

.0_YV)J^ 



(--) 



(v) 



f »—=»-« f 



0) 




h) 




r 

— 4- 



P 



(») 



J 3 ^ iiai ^ OlT Lii lil, lil J 3 ^ < v t <--JLuU! 
J «Jii~ll j ^ I ( a^* ) i j*\>*j\ ij* k_j jLw-pL» I OLAj-Jl 




<")o£ 




,4>fcJil J [l jp -uJI i^LsXll JaiJ! 

jl c^j 4JjLZT^ <f±l^ «^9cr- ^^ !i i :^ u ^! 
SkJj* v Jp ^J I jU ^-l^ui/l c^ TiijJU U»Hj Ji>^VI 
0^ dJi Jp^ (I ^-L^Jl ^ v J) a J ^Li^wVI 

•f< J J* J 5 " J* 

Lijlj OjLj Ja2i li[j IS) ^jUI tjj\~&> c-iill Uj^L (->■) 

, 4jopli 



J* ^J 



uJiw*a_ 



U S ; ( w ^ lX»*J I 



L^l) 



(»— >» "T 



t^, j ^rxr^ z^,>- i ^^Tv— J I 



-^«^^j>4«3-w t-i^i^ * oli rtJ j^j -j>-y Jp j»^> 



— rrr _ 




<<M) $J~ 




3 



(rr) J&- 



j£l) o>Uil y^UII y ^l&u^l cJ. jiU\ ^jUdl cJjJI 
J&Ji otf .wJUJi jT^ J>>- J*-l ^jLh oi^jjJi c^ (rr 
j^'i j&ji oir iiu . jjusii wu «j jl j;uj> j£i tr w^ i 

JJUJI ^ ,».Jc...,.tl IJub ^j— j Ujli ^JL; » J ^L^jiJ^/I c*_^ 

JjS btf i iLi J^ u iy; 0U>-dl> J&JI jjii J lil Ul 
*J . JJUJI //i^j.jJ^ ^L>' JJV* -J JSLiJI of 

J ul .jJLi. j^^^i iiiii 4 jju i» if (r«) j£-t J 
o-i (rr) j£*j t^-j j^cJU'yk jJUsii ^ d\i (r\) j£-£ 
. J^—iy^ j J> ^-Ijjj JJLc «J lJ^uII wJUJI 01 
_ rrr _ 



y* p-v u-*j •- s> -<Ah ,: -' < Vi < » 6y>- OljjjJI ^«i>j (<-»— yt) 
:Jj> K*\y-) Ol^Jl J>ij~" Ji J*»/JI j£* J&ity 





It) 



(rr) j£i 






. (^_rv) —ijij* Obji *jl& jOi jj^ jfc + i^>. 

. Owl ix&~j)\ 

— rn _ 



*T li| (-*) 



i ilaii J ^j» 



■l£ul 



.(--- rt) 



(i) 




<-) 



'tr* 




<*> 






*\ 




(rt) Jfc 



(-) 



c^) tJi, SnWii ^^—ii ou^iij (oijjju i i^ i ^~^-) 

.^IJii-b dl>% bjipl ^U. JLL« OUjjJI ( c ) 



_u» — 



kJS "4\-a (OU^JI J^l) jjyJLI &J. y> c -ui JtfLtffl ^t 

^ly* Jtkrtl Jjyt Uu>«- Jl J-lJ d ^ c-U .1*1 j 
i^ms; 3.2 JT ot ^e« ^^A\ Li ,•!*> y> JULjVI ( 1 ) 

liU ..UftVlj SUI SkJg ^.IT L-*J JULJVI u*j, (v) 
JIjJU b'U't ^ JUiVI cJ- \ ikJLJI i^ cJlT 

y> JliJVI OIT IS! V!) JliiVI c^ ol 1 ilii juj-^ V (^) 

. 4^1, Uj^lj otfU! J*u£ jUb-VI ( a ) 

i»lil» ^^eit ^1 Sis <<»U- iilopVI ils-JM *-.-ua ,yi*j ii-Ln^ 
Jj> ja dJitl |yJU ui „ rt : » o>J oU t> 5Lc !*JUi 






.(i_rO J^>t^ £{J ^7 < c>f// u ^ ot eft 

J d^U-i <i^ oUI olf»cll ^IjjfcU-l* Uijl <yCc L*_T 
4 ol^*«iJJ ^Uill V-r"*" J - *^**! S j * k W f*JL» Ujup <uj&« J^tc* 

w^ill J~»U- J* J-U (( ♦ » j^JI Olf lit U^jui L«_£i 

. *iji«* j«JI ol^fcuU ^LiJI k-^aJI J»^l>" <j*\y*" iyi 

(>) vXL*=»>^ = ^-f 

'IhdKIIIIUIMJI ^' ^ 

(T) vL* + 

Ji J-J (Y) « (\) & 4 uj.1 5JU J 

'Ilyll+Mllll-Mfi+Ill 





(l_rO Jt* 



Ji* l^xX\ O^.^JI ,>« (**■*• *e*^ J-r- ^*** ^ 
SW. ■; JJUj J* JuaJ 4-*n- t3>> Jtertflj OOj^JIj ,j-l£*JVI 

J^l j J.....H1 v-U *-*•*• **.> J-! 1 -^ 1 rf^^ ^"^ 

— YYV — 



:>U,^fl La j^'V o%^»d! »i* ol u.L-JI -'•- ; ol 'jXx 

(*» «>*•* • J-*' 1 J^" Ji^*! J**- >* O^^scJI ei* Jjl« C~*E 

jjlLJI o%_p«i; o%_>?cJI »i* ^L— ; J j^il ui^iw ,LJb)l <Sli 

. isometry ^UDI i£jLJ1 jl 

»J1 4»UI Cyj^aJI »*IL>! ^^C 4 .U.-Lr-l) 4_«JUL^ \p-\jJt jj 

y) (i:>uJJ ^-ull J.^1 iJj*J . jjlkJIj iL-uil c/^^l 
J> (£I>JI _,!) oS»= — 1< J"* f-v" ^1 «U^I yiJI Ail (il^Jl 
^ a*^) (jr-W-iJ 1 tfj' — J' jt chLLaJI Jj>* W ." i-J 

Ji>>*JI y> ij\ U iLlL» 4,». ; i. : ...,.» 4»L Jp JuJfcJM iUkill »— >j 
•(£l> J ->' <^~* J *!>-) -uJI Lw: ^jjl ^juAI 
tft jt) O^CtJI Ly *_ J . :0j& jjlkdl (.UJI ^Ju^cJli ^J ^ 
tk> -^ *** 'M* !i i ^U*U (£I>JI jf jyuJI Jai' j, ocaj- 

Ji^* u* *Vr •->>*■! J; 1 -!*^" (H- 4 -*^ 0-^-£ ^^ ^-1^ J*> 

( i^jl^^l ) iijWI C — J o-AA Ol L-"&j JL-Juil O^^a^jJI 
Ji^* 0* Ji 1 ^ 1 fi-^" «j^* JfUdl j^i^Ld ^^Jl oJ-fj^JI 
Jo** ^ IL jj> jp j»Udl ^ai; j£r ^i«J . S-fjxJI oL^JaJI 

t^t Li' 4,-uliVI i-Ju^il c^JLa -UiJ 

iV J) o jwdl <a*JI ^jLj ^-^U Lr ^-jr ^^ o i-Jj^l 



ty j^cJI tS-iJI ii^P (^-J <_,*> 4^ SJjty SftJI J^Uj 

(5<_*»«v'(t) o tt^t^tyJ) ^ c*JLf lil (r) 
t( r ^4yutrb V t(\-^M*- l 'v) V 1 C^JLT lil (t) 

1^ ^-...[ l sJ^aJI Jt4^ ji***^ 

-fc-^l Jl £~^: ^£~!l cJuaJ ^jU *iJ A>-lj ilaU X*>£ {j* o" 
\— >■ nytv J"-i-» t y<J ( > J o L ,»- » . JL; *- ■ ■* a li m ( ^ ) 

Y— >• YV "" >— ** ^ V ' Y^ y' 5 >V V • *V ^ S > V >^ 4 Y' Y^ * V \^ 
fjG+~A <*iai i * £JC^~S\ oijJLj>- (JjJL-^-* <*Ju<aJ ^ In w * ( V ) 

<Li; a>-^ *;li ^^ £ v' ^'^ 'M -£u*u" *-^* *f 3v' 




,a /rt m . 




-H — •- 



,» «" 



(»> 



(v) 




•laiM JjlU ^J* *i>UI O^-jJI oi* ^ Jl>. it j^Lft . ijdiJI 
olilill (JfUab <u*li»l oU^kJI ^*/~»j gjUi~>i 01 jxc it,J-^-JI 




o- 



Mm) j£i 



ja 0\f Uj . (Jji-il c-i-^j /Jtu-JI L-i-MflJ JJL^ ( ^JLji <JLjJL»- 

3LJIju>VI i-jull ^ ULUJ i^*U j;>>-i oLL^nJ *• oLoj-bjJI 
«s» Uj^jj ^IkJI ii%J lulo^iJ j*Ju Jjl^ f olliJI i-i-L 

t t 
. . . o < f . ±J « J u^L 

j... \-*< >(3< >J* 4-*4 (3t J*-^ i *JC~A 0*'u"} *"* C^ 



. J 3t dUi j* j«; «t ski; jis*. J t <kL, 

. J» 3 1 dUi j* j«i t SUB ^ jt t Skb. 

0?>Ullj < M5~l'j SLijJI C>t i^ftl oLuj-njJI yj j;7 w,;.,»j 

ifcUj IjlJI 3ftU jt jc»J \f ti-Jjt *Jujl*J jt oL»-!>Ua-*l 
&A Jt V* « W W cli^U ,y UU/S yxJI ju-JI jjU- 

«iif 2UJe-il Uull <JB>^ j^£ :*>,.J." H i*JaJLll —1 

^ Dull £• jj* ^1 <uJc*JI ~**^ui\ \ jh \f f~<C,....+l\ <— Sj-sj- 

:0t <^ 

j(v«u»«') v:»/).LJ(y«'( «v 
v*^ tf 1 > J*^"V» vit us udi aifcirfc j^ 

Kv«i/"'< V«u*}^' c^ *»vs*tl iwJcJLI Uull 

.v-^sii ^ t v fUiJi ,J ^UiJi ow .» (rv) 
— rrr — 



^1 U J*» ttJ ^UiJIxvT £L£JI aUl Ot JL^b.j 



. jfr-,« i_f^-' JL»-J UJli v-*! frUill <>• I ilai' Uo*jl-I ilj 



< » — •— » *- 



(I) 



(v) 



C _ 
(■«-.) 





<*> (rv) js^ 



.*(rv) J^i 



l^U <ijl^l o^ U>U ^ iJ^iiil (j^l^U -*-v* <V' <>**is-«*il 

— rtr_ 



i ^ r> \ C.U-UI iUl ji_ ->-v r ' — Jc~il «Juoi (J <~>i ^Ji:. J I ol^ 
jl Ji»-% •*jj'^" u«^*H -^V ''v (>»->**"^ I Li-*a-» tJ -«— j j 

a* «jj£ll LiJI A* iliJI 4 >,«■..«.*>■..,* j«JI _?- it-jj JaJLi <J^JLll 

jt ^t .-*-*->! vUill ^ i~Z 4 J^3 4 ZJf ;,,tfi.„.[,l «kAll jL*I 

i & - u>» o*» jd\ Sjiijji 4 j; ^.uiJj ! ^ u s :,.ti . ^-L \f 
ii_i>' -tj-**' i>» 5iUJi : ^ \ jiaji ^ ! \*jfjA 

iJai' OJ>j lil ^ 4 I j^daiJI (ju *»lj J ^L^,.Ji d\ J^JL» 

i^i-ii cJl^j ^w- u -*jSi\ <ujij . ! ;hs.;.n j^jfi ^ jui 

.4>v i >uil ^ai ijj^ J ^^4—^J j-jiUiiji J^jJL^w tr i-AJ 
O(rv) j£i .cjujl-il Jl~ Ja J J\ IJt si i V Ot Ji^j 

UT ^11 jjliil ,y «■»■; jjLWiJI ii!>U flJLAi-l Ol (Y) 
^yi ,y^ JuJiJI Lsi-U^y « = » ^jUdl y^U l^ pU:,,,.; 
• l/^ V* **^ \»^ **Ji <L»««> i*ai^Jll oLyJI «Jy iJjU 

_Yrt — 



= -4*f I,. A - » 1/ dLJi J«_* jMfc^J «^» ^^.J 

U»li j-v i*kill (£jLj «^f ijiktll Of J^L" Uju* dJS ,JL*> 
0j& <ydl JaiiJI ^» l4-ui ^A ZJt 0>j ^1 ludl Ki Ot 

villi ^Ui -»-«-«> AmLuH ,3*UeJ <->! i*iai!l 01 Jj£ UjUP jSsJj 

OUiJtuIU viUS jji*^ «_; J* .»- Jl»J 4... — flj ^Jk I J^ y~> JUw (it 

U^j f jy j>-\ *~Ju jk <^£» «-»! ^ vlUiy^U^lj* -»-T aJUJI 

.'•Jto-ij i.ucj- ju> o>j vf juV a^» dJsii ^-jjj 0! 

J* y^JdJ 1 JP j- JU» -t JP V j^ JyU (jt J_£_C Ot VI 

jyLJU- i-uy^ (^l iJ*i)l ^-Lic ^wli y) Z71 i.« ..«,^.JI 

^yijii-l iJuJI t£jl~j «l>t j£r ^f Jjt ^ (^iJl (yJJ-l JJLuJIj 
J>; i("3!)p y^JU v^ <J>» U>J '**-» -»-f J>W <>rt i*UI 



•<7I)P -<vl)p a&*t 

: Jta/fl aU^JIj ^xJi flfcJi _ Y.Y.I 
Ait JIp JLJLJt jaS ^i L-ju^U ^xJI fUkdl >i jLlpI <>£-* 

a^z U V*) t$> w, J c^^l C»lj^ cr^" ur^ ! iJ-Ji^l 
iiUJI . .■V ,J ^ 1 ^W^ 1 ij^lj-JU-l t £*-*&! cSJl*^* tvULiil 

Ij^-jJJ J^U- <>1 *^/l ^5*^ ^^-Jb fUaJ r-iji ^ (<J-\jil\ A+»XJL,\ 
^y C-i^-l (i~* ¥••• o* j£* iJULMI i-*-JU-il cr ojJj (^1) 

£l>^-! (Jl *iUi l^I «Aij . ojliUj ^^il lfr*-^J lt^' <— J-^$JU 

. JjLJI fllkJI v >^ 0* (J^- 



jl vl^: J i+ < ^ iJ iuu~ iAP ^1 «. ,« - .,« i*L* J& J**; 4Jb j* P <*U«JI ^Ui* tj>; ^T • 



— Yn_ 



u*V>~& V^ 1 *■ « »■'+» ^. jlJ - 1 Wi-" r^ 1 *x> 

«(>\*t) JL*j<Ov») 0>j «(UA\) j~*j t(\AAY) 

Uiftl JSl j* o^JLj* ,UiJ Ot VI ( Ut • ) s^.j u1hv*<j 
*Jlj A i jJH\ oUjuII o*U £*j Jfc u-J^JLil fULJ v.UL^ 
,t a*ly 4Lp ig ^ 9 ^ vr* (UiJ ^-U > 4>U-Vlj iAJJI 
^* _ Foundations of Gesmetry i-juil <J>*I jl oL-U 

U^r 1 ( ^ ) J^ ^ • ( 5i i J ^ 1 *— ***• ) «l»WLll «i-U^* ,JLo 

. 3j jlUVI 3L-JUfU &.*>■ iafcAj J* 

^ fL=*VI ^U Six* &jOJ .gil^JI ><w OiUi-l jJj 

l,> <io>J^ j*-jl SijA# J^-XJb Jo! ^ «]*....,; j-ili C*X»«JL.Jj 

fUkJL JUbJI pL j>. U>U-VI jt v-ftl i-Jt+JI fejx* ,JLJ 
<^s-!> Vvr^ 1 "** 'k- 1 ^ 1 -M-A-iiVI <-ju1I L*t .L^l^j tr r. a -r- 11 
£.1^11 ,>« cJjl»- Jij ott&JU J*- t> isJbJI 'jljjjcJ J*ii 

,£_>!* l«t *JY*i-VI *i*^J' <J^> ?-!-*<>>> <JLi-»fj (o^JUJI jl) 
juJI ^ iJLUui <_^;-tJI ^l— VI j«5-^> <j-U»VI i-JU-il ^j-^jjj 

.r.Y.i jui 
: j* ^oJI flfcJI u^. 

i ilwJI Ji« 4-Jjl jl ~<>jju> jf oU^Lpj oL»-^Lk^l ( \ ) 



u^y. {£ uU^ Ujju Jb^J (oUJL^i j\) oU^ju (y) 
*y <£#• olftOi Ji* JJi U*o* dj& i>\ Cr^-iJ l^^; 

j*(y) <0) ^ oU>- c bi^L f ULJi ^^j (r) 

u* *X urA» fUfc" *j& ^ .^^' jWlj OU^JI ji> 

tOUi i^li* ii-JUA ^l^*) CjL^U^II f> ^jiawJ j&j -otS jl>. 

I^uJ* flfcJt ^U* -Y 

ulT 1* \>\j lil 0JI1* ^jJI flkll Ot J>iJ:UJUI (\) 

cr"» aUspU an o* ^ULd i^«— JLJ LuJa.pl lil ;Jlis)! (> ) 
Je~jj ijfjX* fUfcJ oU-i^e J^j IS! . iufbs oU^Juil /^ <*2\ oJL> 






£>u u*j (*>wi ->') w^i *W <y •*>»* v.-M 1 (J*^ 1 

. J 9u ( l Ot d-^ J <c 2i- JiSfl JU 0^ yd Jgstti 

.J 3^.« V4 t ot 

.jUj ^ J»S" i> "^ ( r > 

i^sit iiL <j\ ^JiiJll .j^i; <ji* **»l> JmJI J^* c—**J ( t ) 

(. O^U (C 51 — J^' 1 J** J*^ 1 J 1 * •*« ^ U* ^»lj jvP iiai! 

. <(>» r n J 






Ski' JiSfl J* 0^ -uli ,>., « .. - - ■* tft ^ * J-'O.l/- lit ( t ) 

( « ) J^jJI <JJ4 "<J\H\ *eyj\ Jk 



ol 



j^l ^ £ 4 ^ 4 ^ JkJL; o'SJ JjSlI ^JLp ju^ ( y ) 

• J // f • a- **** A f 



•V^i J*i <>» '<*.} *^ V.-M 1 p-^ J5— •» *lk*l J-£-y 
(f *""" 11 ir*» ' ^ u t5» V ->' V*f </ >*»» y**^ 4/** *U^lT 
**** cr- tr* 4 •'■M* ^ **>• «J^« l5>^-JJ yi** t «IW j^j.; 
ps t5» ^ pk &* *&* u* a- cr»^ ^ < c ii -^ tr^ <**J 

J» L^i~II J^ wlj ^ *lWlj . O^Ai O^ 4 k-lj^ J 5-1 L, r I I 
4>» . <JI v-jil h ~4*jS\ 0l£. Jjtjj p^, oti iUU ^i (jUiL; 

— Y t • _ 



JLJbJI opLJ iiU! oUj^ji! ja Jy ^ju *Uij j^jS^Jj 
oL^jJ! j* iiJlill **j**4^ i^U- ob^kJ ill*! ^iw Mlu ^^-L 



J* tfjJLA ikii ^ j^ Olifcjil Ql.Jrr,. J I ( \ ) Aj^JfcJ 

. \«4*i>UJ ^y ^ k* Sj^Ij iki 

.(V) i^ju oJU U* ^ -a" <a" olrf>J* olikJU JiSfl 

^ « J c ~ .,« Jy VjjLfi jO VI ^jIp Jaii oJk>-lj <ku J^j> -oi JuV IS! 

•^je ( O Sn-^ <>■ * *^ ***** ^ji ( t ) <*tv^ <>• : oU^Jl 

. J *b j iki j^jj (r) i^-u <y • t i u* i u* 4 ** p ^-^ <-*^ 

ji *f\ Sj . UkA oU jr. II oJub tjc- ij^ ^Jcr - ^L^-j-Lu-JLI 

4jli j^ jjsiuJLI - j f r-^-' i l j^Jj (j^w ^jip \^ oUjI j ; In ti 

*>V a* ^Ldb jU^I luaiwJ Ljt k^V iilxit oLJU^ji 



(t) <(Y) ^c^xll ^ :(yAW«) <^-" •c^ JI cT^-H 

0) v* ^ .J ^5ka o« (r) v* a* ^3^/^ 

j^J oUJiiJLI JT o\ ^j* I (^^-«-ll ^^Xjo) jUkj-JI 
^•f <J oUJi^ J#S/I ^> 0^ (Y) *>* ^ .^ i-UJLL; 

^ u^£ f ^ •( * ) ^-^ ^ W* <Oi* <^ a- 0* *** 
i^Jj ^ • f 3 £/ ^ ^^^^ < ^ 3 <j* * a* c^*^' <*>' d>SJ 
aV i{Ju* OdaiJ^ ^c il ^4E*il jSLJj £*-^* -^h ( ^ ) 
^y <jl jp cJJ^I i! jtfsi^l Oi <j' . ^ ikJLJ! <.£>*-*■: l^-J>i 

u^j Ua>- ^ ikiJ j. J oUJlJLI JT 01 J^i (^JJI L>/ dUi 

* 

s^Sfi io*u uir, ijh^u j> jp jjVi vM' ^ Lujl£j 

— rtr — 



t3^» >Iji»cJ JU JLJtJI «*iJj apLj o! »_*£ oli S^iUll j* 
,jsJI Cf C^ i^* U W f ■** ^1* ^V^ u*^ jf+zR tr» 

dJU ^t— J* Ob^lj Jlj>uJI oLJu-JI IOjJoJ (I) 
A t J Ol. .Jr..! I otf" lil tft .OvjJ!>^ 0U ^i ^'j^— - u*-^ lt» 



oli i* 



O 4 a t J o L/' - H 



(v) 




(rA)j£i 



0*.^ ,_,- iiai j^ *i\ ijl . j- SJai." j£dj i-laJLI ^ JLJbLX-; 



— rtr_ 



•0(rA) j£i *\A« J*^ •U>j gy* ^u^cr- ^^ ^J&r" 
jsii f //J 61 art J J-ffyJ ^ °' ^ V ^ "^ 

• v(fA) 

dJill 6lT dJb. <y SopUJI U?j OjLj lil :ij-b-> (v) 

• Vjt^ j> ->■ J^ ^ -*■' > V' 61 ^^i 

• -**^ 5^^J> 61 J^i ^JUI ^yk*!! fjti^ li*j 

O) (^' c>* J 1 "' <^ ?l <^) .^l>3l 6! JbV HI 

^Uj IJU> .-^^^>^J^>61J ^ !>.->- I of ^^hh 

61 J>i <jjI\ J&nll 
(Y) v t>^"! 61 *V KlJi ^ .*>s^> 

.JTI =3"! j^C j! ^ (T) «(\) j. 




(n) J£a 

6Li >J_L r^ 6 ycJ // \<J 6 o>^-w« oL-Jjl^« SJ^ r 6 i y6 

_Ytt — 



J* iS>y* jf r<J i& ,» '.(Jitell) ^Ul 1 Jf <^VjJI 



£ 



,4.:-.-« 



f-*>» 



JU*il »llli JUj . ( p^Ull -iu.il (ijlji o»-lj ^pix— • ^ }S\ fjJL»> 

. rJ-LtJ 0£ Of 



1 — -~„..^ ? 



tf 



yJ 



^i UU*o»c-.l ^yJI o^iLII jjp i^JI 6j± yj o't JLOb j 
iiUj . ^-j^JI ,>£« jt <>»^ uUjJI L^i iJuUJI UjL^Vl 
j!) ^Ul OU^JI (^41 »il)S ,> .jpUj) J^JLJI JJub 

j£.t UT ^jCJI ^ OU^JI ^ JuiiJI £*JLj Ot ^xll 
-t^iu Jl *£ OU-I jt ^iildl OU^JI oSl dDi, 

^bi-l j^ Uli 0j& <>»UI Jl J>^l jl dujt xi (\) 
Jo c >JI jiljj fjuj ^ ^JjSl ol^ki.1 ^ »<>U 

io«i y- >-Si ^Uiji ^ji j^yji otT lii yj^ ( r ) 

. V^Wl yUl 



1m.>II Ot afjl' <y «#V* Uti* OL^Vl ^u^ ^J, . J>t 
«y «j Ij J' J* *e^^ ■*£ i-*UI OU i-j— jl>- <JL.j-Uj <-**-»L> 

<j\ 4 ou^ji j*j*c ou f #, . ou^ii auoii UuU cjut^ri 

oiT U^.y^-JI j* jl ;W,,,- t -H c/¥UJ yJ •!>«. lib S^f 

*»ir 4-b j^wji j^j JLJdi ^Vi oiij ur ti^ ou^ji 

Ol ,^Cc, tf^l o^U" (>«/*• ^ J 1 * *•*% cr" ^ IT* 

j* *& J W ^i i^ JLJfcJI juc yjjl JI^Vl ^j 
Cfii&H vj»WI jt 5*^J» Jl 4L4II arf-l J^> ^ju Uu 

^ UJL ,y jj-J LJU U^ . "«*w^ 0j£ 0t Jl ^ij* ^ ^1 

iNsiJI 0l £-*» t I J,, p*' 0t j£jl ^ OlT ISIj . oUWI Jl 

A^aJ! Jl « Jl tp)»» ja JUL. <JUu olsiL-JI ot I.^..O 
U Jl J^; oljU-l v-;^ ^Jiuj .ou^jll J^ iJi^ i^lkll 






Jk^t-i JUUJI JkkiJI ot kV^j tlj-i^ *i^ OljkjJI Jj> 

ii^i JJUdl JvkicJI Ot VI l^j gJUjJI uiULaTI ^JL> 

J** l4-Xuj yLUcJI kskidi Cil^krf- J»i& UJU* j<Ij UU* 

.i^UI Ji^t OU^-T ohf j& tjJUl jjt-OJI OU^II ^J* 

jJlill i*\i OU^JI J<J»c ^i UJL^JI Hjj±J\ £~«i>Jj 

.jmUI yi >^l i-juil yi IaU ^,-Sll 

j/ijlj OU jiLJI ^Ljo. ilJjdl Olf lil lO^JaJ (^ ) 
OlT lil tft (j^ilk-. ,jy>-S/U ^) (jo^Lj^. OL>£j SjLpUUI 
• -»v^ s vl> OJi -*-v'-A(j* -»-t :3t 
4>*) «y*i \/ jc-* ^t j£c OU^JI kJa^ ,y UJUJI ii Jail 

jl) (I)Uj jL— i> ,>xj.j!j 01 oL-JI ,>^jc JJLjjJ» t£lj (I) 

. jj^illal* (jvill* (j» ^^JaLi* OliijIjJI Oj>J (1)1 ,jCj_jL«I* 

?j>ilk-i ,>iL> O^j 01 j£jl t>* J* (v) 
— YtV _ 




.<lV).Jfc6 

r~"T"- oir !i i *' f ^ :J^ (y) 



1 



J- + «_»l 



't 



Y _ DU 



.Jlill iJLL oU^JI LJwJ i^>Ilj UjUsIl a,>II (.xi; 

* * 

_UA_ 



C^o" or 

iiLJ! I^i^sll 



ii ■ m gj>j JA J>\j 



Ji>JU jjjSLLj! OjXj. Jlii! Ijla ^J of Vl . j>JL. >> \/" 
^L»*jfl ^y», hxSjfiS i^JUil ^ojJU'jj^kJ —t.Y.i 

«. & . . -» "US' ^^kJ J*S pii Sjjiall 2*I^JI ^ i—uil jw»j j* 

jj« \Z" <(<yWi v yu r.«.r j* ^ u/i \/) j^ji ^ u 

jj^* J,* (ijJJVI) i-JUil CuJi^li ifjUlj \+eyj l^JLSLi UiJ 

iik# oLxi L*Jijl jl ...oLJIjl^V! i--JULA jl oL^UI 

^-Ul ^ I****}* W-dJ^jA* i-UTifl i>-JL_AI J-^LLj laJL:,»-l 
i-x*ll iiuJJ i^xJ! jJiJI lu~J> J**-ajl» ^Uii t A- ^y^JU 
. ( <( r »<>*U J*\) uy^rf ^Ui;^ c^JLa ^Ui; i*»L^ .i-o_JLi^i 

— rt\ _ 



(Jtt juj> ^j) U>jU.j (UL^-i (^^j) ^-^> U 

ii^ia, 4J *oi lil ^JLiAl (^>->!>>>JI J^* A-JU4U -u-^>- J^-* Cr* 
JUu-^1) ^b^Vlj Jb^lj ^^JuJI JL^LIj ^oJ.1 ur ^J 
y>j . oUo£% 4jlSc*Vlj i^ 1 **>" f 1 -^- 1 ^ ( ^Sh,: JI 

.(^Wl <->\J\j> T.o.X JL^ ^i ol^i, ULji -4^il ^oJI) 

. :L-JU$i! ci^VI fo^b j>*" ^^ A- (jn^i t r , W 

^i ioJ^I ^jJI v^L-VL; 4jjJBVI i*-JU$D J-^JL* f oJuJLiVI 

U* 2* (j*' A «-Jg... i l <da2JI 01 JLJbJi U>^ha-> 0\ VH*= ^ - * 

(l^U) U> ^ (jjUl jUI J ULi^ \<f ) LJLJI 



i»U-> >Ucl j&V j&i dJi. Jig* iUtl ^>£e . o^JLrf-U 

4±ll iikdl i^L- iUtl j& | jj *jipi ^ ( £ JLl » 

. (2b jjJu jj^ US' \f ) dJSlI 2»-Lw. jj-Jj 
JaiJI # j» «^l :*»* . c»-Uy <j;>uJLI tr -JU-W JiLiJI ( j ^ 
C JW) iy^II okjJI o-L~. jiUj c**J «££; ^1 

. 21b y. ( <cJU-bj 
U^» JaiJI j* 2» jj* ijljIU (14-LJ) If-L-JLy ojljJI(>) 

. ill* lf-.UUj UUUi 

^Ui Sa>.jj jj &k» j>j>> (C iu> ^ ^U) ^lj {C iUt (j) 

.(JUL l^ljbJ, ut^ > c Sk*l ikiJU) 

j\ i^U Sa>j <y A^lyt^ ^ikll OU^JI #, l$J ^jlSJ _• 



_r#\ «p 



e^ -•ty 0UAJ7..JA •;**> (r) aj^' ^» cji (r) 4j^kJi 

^ luuJI ^%y i-*tjLJ)j' v T ^J^Lllj incidence £HJ*JI ^WtvM 

4**^') &y^ *^*W^i c^J!>JI V-^-> u*^ ^-m:^-? C^^-^* 
j&t L^ .iaJSSlI X-JU4JJ c^JU *Ukd (juJI <j;jL*J o^ju 

, .■ ■ - -, . - ■'■... ......:.• * 

iL^i? j>la^z*-l i**tjM iJjJiJI ^i ii^kJ! oJLa iipli ; ^ jlSj) 

: ^ JL; CJ>L»U ioJSVt i*> X$ k~»* J*Ju> _ Y 

Ua*^* !il^; ^A>w-j ^ . A* ^^Oj ^L-l ^Lp LoIjlp^I <X>-j1\ 
i-^L-U i»xiiVI <*«x^lJ SMSG5p>^ oU^juj ijyrjg oL^-lJ 
a*^- S^i lA V f"** • Ja ^ 1 -? J*-^ J* ^-^ c*^ c^b 

oU^xl ikj~JI ^aLLU oli/J t/iwj (AuJ! SJ!>Lpj ^JLl^JLIj 



— Y#Y _ 



w y t l uy M> 



JaiJI Ja kj& 



: (! ) 



J 



Jf/ oli iU& aUI ^ Oj£j JaiJI.^- SI^^UJJI (v.) 
. iS'^xJL* i^ JJai -jL JvpUi ^l^lT ijljil (-*-) 

oliil* Jl£i^ ^aUII oJa juj^j oJ^i JU JLJbJI vj-^-j f 
. <3> cr^ ° ^c^cJll ibTj J^ill ^ iijll Ujjllj ^JkJJ 




J*Li!l ^Li* ^j^j ^Vl ^iafJI oLJIj^Ij ^ > v > : . ,[i iUkiU 

,. , ; ...... . 4».j^Ji 

■ '™ rv - 1 *■■ , " -■■■ 

UaiJi ^ J^ (jl Oj&j oJ.j£c Sr iuduJ[i ^Lw^il Vtg-^H^ 

- r #r - 




£ ^Ufo ^IsJI ^UIU tj ^UftJI J* (JU^fl) l4*JUi 0>X, 

ijljM ,_*** fOij ...i^yi u-U* ^-U JU ocJL.Li^dlj 
VJ«*=i f .tfjl-S* W-ls" ^JjU Jl U_ ijj ojljJI ^J, 







Oliliy 



.^-Ull £> j* ».. .* . - ..■■ » c^'j WW J-:^" (--) 

(ijy J) *».«"■ - n ♦J"*" ^-■^ v ^"i f ^ ■u - ^ 1 ^-^ 

J^ JUbJI >r>jJ»j iiiU«> WjJJ *"*«=— (jf i> *** '^-^ 

jj* ;_^*. «*>, c-^Ui-i «<~^u.t ol^xj frjju — r 

UJI gjjj ^i ^ ^ « 5*UI ^UJ) J^JI yi s-w. ^ 



. -ukUi y> J\ yi ^c-ii •«* ot j& : ( \ ) k-W*. 

.\^ iki Jby. ^ J^ ojd-l ^Sf .: (Y) icH 

ge-A J* *-»!>ii iiJ» ,>{ i^U >lj ju^k :(r) V*. 

(ce.^u J) oe^ (c>) ^y Sr* ^ — * 

J^) Ju-ill, vi^'i «gW* cH" 1 CjL «'- j -! (E 4 -* 5 ~ * 
4(J ikil OwcJI^ 4t5il-i)l *»^*j i(^W ^ < «. j «- "-> il ^L-SJI 
. l^ Jf ^U w jJJ *Ua*l £ ol> J* gjJi 

i+v r »a-»- + l^= * = -»- 4<-- ,a '' (*) *eft"*{ 

^=J_£= *».»- iu=l; (a) IsfA* 

s " 

. JO + S3T 



*•• 



(^jLJU aJU&VI <L<^UW V&ur"^'* = 'l^'ur*'^* 

UjjIUj <iilkdl I*JLu-J! Ujjfl, i^lsLI ob>JI ^^ImJ f 
JULJI -Jaiuj ...^L iLVidl UjjJLj j^lidllj U^LS^ll 

*j& dUi jiwj ti^JI J&LiSfl j-iUaJ J-^Jb ^ oLlLlH 
j^-jj 4 ojj*&j£ 4ij\jj-Cr*h* L&J 0* ^ iv ^^' ^U olj . J i^-c-t:^ 
UT ijjuli^i iL-^JL! yi «jl iap-^ .j>*^ a-L-^j Cs^-t^j c3-d^ 



JJL* o^y ^i ... A^ >^' ^' lt^ -^^ Jviiiil juJ 

\<} it^Jil Jaii ^L JiJ J I j^^ <JlJLL» ^^U dJLi« JJLJ y'j; 
. ^JUli) lAji-ii (I Ujjll J^UaJ ijj.Jb ^ JUXw OUjJI Ijla jI 

... tr t tr i t ,i jxiji ^ a ^uir ^uii ^u^j <^(i) 

4ol\_ol 6.*. tr'tl tJ\' 4.^JcuJLI Jaill & £ t> ' ^_t>' 
4 ^ t JaiJt Jk*-I JO*Jil~o» jcAi (j\ *}c>\ji> 0>Xj> d^. 



. o> . . 4 r ' 



^ ,>Ul S>UdLI £*J>% !>UiII ^i^JI- ^xiJ <? 

^1p 0>-jj aJI jt^y X* . iiUaill o^tlult UjjJIj obi h :JI 

.(J»ytll l-v ^ >U; JSS'I 
Ovr^J < u*^' <J*^ (^ t>*U<aM <5>Ua-^ ( ~*t1j-*^ < 3 : ^ - -? 

^jl iJI Oj& J\ . AiUa^i S^Lxll Ujj a^tllj ii»Ua^* 

. iiUk* 5>Usll *ljs r Vu 

: olilill jjliaJ ^L^ £■** CO 
<JjUa^l axlomatization oL^Aj J££> ^^1 JLUiU i-^iJI Ajlj 
U^pUaJ OliUaj o^^d^ *ij'Jj c^*U^ ^ ^»Lt,» -— •; Jjj ^J? j-P 
p-JU diilt £>Ulj U?j iJb ^Li *-JLkj ^ ^h* * J^JJLi 



£Jjjt c-JI oi \+~j ji\ Jl^l J J ,L.. L-.ll jus ^k-JI 

J^iJI JU.^, JUfcJI 1^1 J*y ^1 gliJI J-y ...ouL;UVi> 

:Ji J*u Wj .^' J» 
: ijyA* ~*i &} j*L*> ,jdbi j>ikj i-^Jo : ( \ \ ) ^ju-n . .> 

Jjlktf 1>j*-^ ij^** «iJ»U> J?l~+ J-«o£ 

: J! J^ 4 >!■=".* r-^ 11 ^> ^ J^ 



il^ljO jsP Oliit* ,3»U«J yU ij*yJLi> C»l 



ii»Mjw«_) 

-» tj»>^' W* </ *v *-^i JiAiJi «-i--J lit :Jjl» 

-Jl JkJ-»^-V 4 J-IJ_JO ii^-J.*-*! (J-l**-* 4 

3TU J-5 at 




— Y«A_ 



*j}\j JtA> j^-y 0^ U X#?\j Si'ij Ijjila i^Jb r^b" (j ) 

:iJUI J^jJI £* IJU JU »-JUdJj . (^JiJW) 

jej «Ui* *u 4** ^JJi *js~i\ :J*\j JLs^ju :0r) i^Jb 
. d±uil >T *u >i iJbll U>-U 

*J^ sUUij .j-I 4V I j* ^1 ^kL "fc .-»-v gUII ^i Ot juY 




^r" (O ^v^ <j**^ ^ ^'' jvilai-JLj OI^jc (:>! <Ju*a-Ul? 
.4jj\J\ c-i-*^^: i^ti-l ^f^JLJ I ^Ja/6 j? 



:v^l <i>^ UJU *** ...OU^JI ,_,» s^. JT v--. 

. jlilk; 
^i = Z\ : j«ii 




-,>JI 



iS\*l\ jAkJI i^U 

Oj^O^ Ajjljj 0%aL? A^Jj 



: JU^JI 



JtlS Jbl 
Jb-»-l A £ Jt v l ^\ 



. ^U. ijlj j,Ua; i^lj ^.^ j^ J^ (j) 

^U ^Jlj ^Ui \ 1C AJ? J^\ 3 ^aJL J I oXJt JU^ 
k^J ot^ h^ °^ *J^£j c^£ ^Ll~J! 

— TV. 



om\ C& :^Ui a** ^sbi jeU* o^fc; ^Jl*j ( c ) 

.>5U i>uii £>uS'i ^ j>iks i^j^S' 

^1 J J^ JUi~J o^ jT jl o. £Jb J*ai* u^jJ es-k \e» 

..©JGL-j ^JU ^W Uj-U >j»*J ^U X&u 








•Vfr J* ^' J* (T*^ 
^- * J^H — ^w*-* J 111 -^? £- 

- YIN - 



Jl JUL, - r 
L 



7* = -^? - v 



.jjlkdl iJUi^l ~<~*\U 
J C?L+ JjU* ty) kj» 

J- 

« Y » 5>>* ,>• 
« \ » J \f 

•jj<** ^tj'Jj c£*^ ^n-^ 









*>» £>J (>• ffi V^ V-^ ^^ (JH 1 -^ ti^ Ol « ■ . W Tj 
«*•* Od^^ t >*j g *^ u*!*^ < >»jc™ * JL*L*J *Ua-P^ (i) 




MJ^ 



C\)^ 



— xm~ 



<k* ^1) ^y-3 l*Jc~+ ajJoaJ (J^jJI L-i-adll *Ua*V ( i) ) 
iJaiU <i.^;.* iiii' ^T^ *c-n^-J ^cJaJLi ^w jL**-* y*tf*l a ^ *.a-> 

• lS^^** u^i *+*^ ^tvW!* 
. tj;>uw» j^jJ a « Jc ... ^ c~. J Jaii £>*& I ( N ^ ) <t:-^ 

. (J>^> <M f3&~A JUWj i^ljW Ob^liJI jT 
*b\jU fiJ&J mkUb i-^Ui-l ^Uib JL+S (JJ!^ 1 *U*^V (f ) 

j£cV 4.u,r ti J*./ oyU _U» ^Vl ^j v!>-^ f jt f^ 

^yW ^ . ( ^UJI Oy U . Im v!>^ f#*/ < f a-* ^-^ ^>^-£ «■" 
• a"" 1 ^^ i*^tU <JUll ^j t£jl^' ^n^ 
^lr mZ^i oik** ikl>' j^ _ lSj!*-^' .i-t*^. •(?*) *-s-c-*-! 

<£>y+* kii J^lj ^Jtu^ Je-y *£** *Jbw« j^ip <JaJU j^ I JJL* 

. U^pj .p^ll gcJA J* 



^y\r — 






dp 



1 



/ X 



(_/. 







J^LJI ^jU* 



J* .us*V V. «*»UJ ot>Jlj fUUj jJIjjU! jfjoj ( J)' 

.square unit ^Jtl ..u-jj&jj «*-Lil 
Olo^l i.uT ^U, jl ^^c ;i,j^ lik> ^, ^ ^J^, ^ 

Jj«f ^Li* jl ^j^cx S^j^t liki* ^-L~. tJu^jiJ U. ■ * 

£>L>Sli a*.! >> cnJU^ ^WJLj oir til : (r\ ) C-L 
^L* g+*j* <>Ull> S*Ul UJudl o.l . O t Li (()> j!) 



J»* o^Lk^ J*J ^1^1 j,> ^j .^JUJI ^j, 



kill 



^1 0& Ot J^Jtfl j*U J,k-JI o*U- ojr^J U»Lh! 

:SJWI 
w^-» J*>U jjU Ujk-JI iSkiil l^L^* : ( YY ) ^.Jb 

i^Jsll 4*U (j^l J<UI yi t^ Uy) Jub* JV5L.iT UU 
oU&U <^liU jkUJtl oU-Uc i*liU oL^JijJ! ^■'■•^ ; jt 
f ^L-^l ,>», *>*t, t^l 4 u>Jll *_£ «^UpVi (jj^j 



r 



I 



EZ 



t 



i 







ffigi 




y\y> ,y JLJbJI v-U-uiy^ j! c^jU i^JLI pikjOJ JjUw» 



_n« — 



gal ^dl ttlatl oVL^VI £*« Jp -J,ai 4 V j! l~*^ Q^ 
V #t Tjl>-j aU olT bl \^ ii^t* J^ 43jj& idlWI ^jjtfl J-* 
JLJbJI IjS- J Uu I*j>. Ojd i-JLwJI JL* juJLli dLb ^JUj 
J k&JA\ [f^J U SJLJI i*-jaU ^f ^ ^ . <^U-AL 

J W 1 ^ -A^ 1 f'^^M '.^M 1 ^• J ^ 1 t> ^-J^ 1 o^X-iJI 

(^1) ojJIjJ! /^^ <(4*JLi Jjk Ja** v**^** p^ d*-*** <-%-«- 
J>-b Jiiu ^pL*- fj i(*Ua^ SjJb-S^L^ ^^i J qjj* f-**j 

£+iiA j>dl J! Oil ^JMJ* Jft. ^ a^Ul > J^UUIj 
c^A&U Ot oL?[ j& OuT» J jji^. O^UjJI Li.1 J^ 

o* ls^ '"^* *&£ j* v - -^' ^LLjJI ^^flw oi oLJ*y i~~Jlj 

*>'^ J^-b *ial> *~w» *-*y 4 SjJIjJI fc>J l\}\J\ ^W^ oL>L*| 

oULJI iiiL* Jl ^1 JiUiVu li* . L2i S^^a^iij J^JI ik,-!^ 

jJLL l^tLvlj 4-^-uAI oLLjJI ^^^u < 4 l^JLuj aJLwJI a^--xj^LI 
. 4-^-uAI oLLjJi ^jju* oL »L*I ^>w? i-iiU* [^""'j 
— Yin- 



^Ji^-a'" y ^ 1> <--« 4*1* lJu.*:I Ji* JUjj jjJU S la y .. J I 4 9 .».X. :. H 
_)l lf>-jl»-) SI** j* i»JcL-w« S_«Jai ^j-U ;>>— * j^-y ^1 <J_jlj 

JLJbJI *U*I J JkpL-ij iljJI yi V. lA:^ 5 - ij .> JI •■*** 
iilT ^ J&iS/l oL-Oj V-^ 1 J^ 1 >~ Cf **•*- '& 
j^ SJlT> \^ij to L , ,, . . ^7 ilj JlCiSlI >~ J— J 
dUS juu JUbll (PJil jt SJu*II i-JuAl ^jxJ !*UI JjIj-*S/I 

,.U* V ^* >bW S-.JU4IJ 

S*la» i_JL**J Ji»). J«s— -» OUjjj J-s-J^ a-" G^-* ^-J^-rl^ 1 
<1aa>* ja S«.JLt....,* S*Ja» ( _ S U ^** (»- , y«*ii'j i~A~*a^-i t ^-«- : - L:- - * 

j^, iLi 0^-t> J^ Ail V| . (Si^laJI *»«*• ^^i* 0>U-» 
.ujEj JLJbJI Oljoi ^ " 01 'V^ej (Jf- ' ./*) £~H> J?* W^" 

.1*111 yi 

. i^^lkll J^iJI ***J SlWI ^bJI fLaoJ LjLT j*jJ> — N 

. S^L- jf j\ S^U L-l oliull- ^bJI JLp ^^ p^l J^AJI 

r^n ^ ^ ^i oW ^i i^J\ oVUi^i i^i> _t 

(f) p-JI (t) tJ^Uxt! (>) ijU^L j^-o U**!l i-JUjLl 

— nv — 



:J^\ Jiitu <iii-> £*& usuii (t) ji*^i 

eJl*U!l til iLUll <Jj ^jlj_j aJjpU yW. lili. j^-yl :JliLi 




. ^ 



^+c 



'(tr)J^ 
j& ^1 oliauJl! (JL^ 1 y^UJIj 4->-+v H-^^-Lj 4*—jJi <ji 

. I iisi ^ ^>S *Lib ^-S *LiU (^i^l! ->>*jJ! . l^Jb-V iLLii! 
<J* JU^Uj ^-^ -JeJLI Ji/l; :(*Lu^l jt J-*-*Jl) f-*>Jt 

4*- ^llaiJ tj o* S f?^ £% l J\> p-V ^ 4^* J* ^i-HflJi-jj 
^vJI £^^0 . **-* idaiU cJuoJI ^jjl ^JJ . ^^ («-^j-' - — ^ 

— TIA — 



:OU*lt 



^Jl J* g t oV jil~J\ ^Ljj ~-of A(V) 

-J3 J> j^ J3 =71 +13 «3^t +t3 .-. (t) 



x-^-L--* 




r- (it j£i) 



i<^+' v ^' of ^ u&? jh-ji (^ j&. :kjJ\jd\ 

. iJWi ^Udi ^ jjTf 0^ Of ^ «iOt, ^ ^JUi ^wjf OS/ 



— rn^ _» 



I cJS ISI . Sj» ^> « M» .. J , 1 <>L»- x^-yj £ j_.j . ( ^ « t y » 
J>f tjU't J> JlT IS} ^1 ^s Jl v ^ i>4J JLI ojU, 

OU (^«il li* ja JJl'l cJtf' ISI .ij-v ■*»•!> ^■-'-^ jush 
AJS* JT j, .^ v dJLu jb^V, ^ ^ ^WJL^'V ijjljjl 

dUS Jp, .Jo^lj JJ*i J *,_, J»Vi -s-/ UaiiJ cJUJI 4j»jJI 
(aUl) il&UJJ IJ.I J*. ^1 jl^V jt > it Js^ JU^. JLii 

cH' J J*&> i**~ £ oy*u «i* ot si «ju_ji a— ju^jj 

*i&* *& f-jll <>* ^ill <,UI oU>il ^ jj-lT, y—uJI 

. WU.\ If^iyj U^li; y> 

lj±\> tfWLylj a~-x4I oUU«)l ^aw _Y 

j^-i (C*^** r^v lj* c$* **»- u ^' <c*^ c^-* v - -*^' p— >" 
oUUJI !*ti . ikl^il JH^I J i-juil yi Ifr.ljUc^lj v L-J-lj 
(^t .;. ji- ,, [ l i*LuJI JU. v-U-Vl oLLJ! jv^" iJ^ 1 <-—• J-^U 
«sUSll oLUJI jl Ji*.* l^j i^^Jlj v</- illj ^kllj t^i-l 
'l yjl x*ii Jl \g» _v-xil JLi/VI oLUJ! ^Lj jJ.1 ^ 

. ( Ujl* ) l$-»Li* jl i«Jc-v« <uJa* 

.1<tr) 






** 







(I) 



l< p '? __, 


•J 




^ t *', 'u - 


o_> " 





<^) 



i*iai 



e-y 



t^lkilj ^ 4 I (Jw^-jJL^-w* ^: » In » ^li^ — T 



Jjt JL^U 4 i ( ir ) j£^ ^ \f 4 2- i*W I J^J % 0>,jJLl * 

,ji~JJ cij'>* X**^- -• p—V-* * <>* • ' =lj 4 ^ 5 v 1 -? ^ =*J 

- YVN — 



J2JJ o\ Jyu U.^1 oLUH, Uli (UJU-I jIopVi Lg-LJL.) 
<,»Jb..« i-lail ,y«~»^JI jJULI jUJ iLL* (j;^ ul LojI <>£*-y 

. iaii (Wvt'l? SjJauJll ^IjLiwoU 
^kiJI ^ Jj**Ii «_-/j «_>j U^» *J^i v'j •— y .(-* « if )) 




^K—>— »l 



( tr ) l^-i 



<^LJ~i k-yll 01 ^^j _£_c ">UlJ .jvJLI j?i v L — ^' ur* 



yfi L r> T 



u" + a- . 






^ ,> r; a-*^ .^ -izt j> <tr -ij j> ot i^t 

. (jJljOl Ob J* J>) 



>ai 










_Yvr — 



Vifc* <j**> ls^ *>*" <J**! cs 2 ^ ^-^ l^* lf^L ^ (*-*-«-» 
^-julil aa^j (jJJI ajJlIS^I a— ju^JLI ^xJI flkjJI v>^ <>• 

1 oLf-Jj ^V*'^ <j* J*-*-- - ' <*"' ^^Jf . OLf-Jb ^,/ld'.-; Aj»LliJ jl 

Li SJ^J cJl5" I SI Ail ij* 4XJt>\j> Jb-I J ^--Uil JUjy-l aii 

^i> Jl jj^ urWj^VI ^>! «^J& j»A-A>-l J^ oJb-l^ A*l a,.T_J ^JLp 

. aJL^ *^l J a^I^* dtfS 

jJMi » j\OSfi j!>^-i 'ju *^h ^i o^i \<r 

ij\^sJ)l\ J* S-nJb oJUp j^Lj jl jj^ (oUJz-Jlj oUllilj 
(JU- a-^Jj ^^ : : ^r-^l ^W 1 ! *-*' (y^ ^u**LJI j^JUl ^^i) 

J* Jj-^l (j^X A^xJ *0A JjJb aJI OjjiJ jl <jj_-£jLI J^J 

,j*UJj o^l jU^JlT isiJL^. gbj 0U2IU* Jl ^-Juiil fU* 
Jl* jU^JI la* Js> juiiuj 4(>iUI (jjUi* o^j sL&> J\ jl 
jl olilt* rj\*~ jl J>-l^ A*Hi> aJ J^L^I jxj 7*f*-+* jf- *-**j 
a**> J^J 1 jw f Cr^i • ^^ j^ ^IP 1 ^ ^ \^j ^JIja 

. f UfcU 

_YVt _ 



:Ji \f ( ci^Vl o-AJil v liT ^ ,t) 
-JopJ b^lj Oj£Lj> jJUJI (JjLl^JI ^JLiil ^ lo^JaJ 



OL>U> ^t t J OUUII *J ^ V l dJWI Jbm :OU^JI 

ij^ljll i^^>:» Ol OU^JI (j^/i W-*J *<-J-*!>N -^l* 

,^ilkJI ii^Uj ^rW <*^ cs^ 1 ol^Oj U""*^: 

C**"J {J* ^tr* -^^i ^V^"- ^*** ^>* if^-^ ^jl^ *y** p-*Vf i-^UM 
i^Ui ijlj JiUaJ ^1 i^ljH oiA Ji* ^y ^ liU 4 c£^ ^-?'J 

. 2JLJI ^i V ^IUI ^Jl ^ \x£*y 



;ji&i j\) ijgwi L-X4U c^JUb fib fij&&,i» *;! Ji^5b> 

Jdll JU ju*JV» SUIT oL^ju ^tf^L..J ol v-£ JL* o - ^ 

.i^aJI <i>U Lc** JUbJI olT ISI ^uVl lJUb ^U *~*jc1\ 
* ijjjjl «Jumb^ ^U- 1 v*J^I i-LjJI ^ J* \c* fJ&-*J 

.ijJWI 
, i*jk« *ij'j c-i^* I** 



t>i* i>-t* j^l aUoII JU . <~JI <*!** oL^JU jtj JcL1jJ\ 
_-^f »Jfct i^il =S\ 01 d^j (jb<*J) ^ 01 vi^ -*<i 
V**** ^ViacJI oUfcJU J*j *sWj &y ^L^Jb Ja J-&JZ IJjb 

lu» a*-lj gkL~+ jt— j j&r Juki j* <Jl JjSJ ^1 f^ll oL^Jb 



J&i>t .o^Ull . l^ijljJI 



.(t«) 







^ jTr M' f^»>JI '-'W"** U^i V* A^ OlJ L .ll i—JUb j,P OjX» «JCLP 

ji\ (c^JU jp iy-Ul (»UiJLI) *ic~A J**- J* ~*~~S\ cjLfXjj 

. J.UI Jlsll ,y l^ Uju»! 

: f^)i oL^aJ v-^^i (O 



:<~~)\ oLfJ v^^* (O 

.(f<v<^) v <^ (>«v«i) v ^^ 'M (v) 
-rw- 



^ ^ 2k% j^ ^tf jcil^ v^ OliiJI CJlT ISI (5) 
J OUWUb jiUI Jlill J S^ 4 jb V jl oUJI a>u u! 

l{J tj-J XaASII J* -*-*<-# 4 1 JaiJI O0>^ )ojl* \*\j IS] ^j 




»* \f 



(n) JO 

jl J* lU Ua> (^4^4^-) v <^& ^=* -> J** -*V £J*JJI 

o J jUUUij i".^- 4 jb ^ 

_tva_ 



j^i ^ \,r djuji ^uii ^u o^jw o^uji u ; .,*. : ^ ^ 

J^. »|jj r Sll J~** .^ull 0l£* iudl JriU ^ £^>- 4 1( tV) 

v( iv) j£i ^ tf* *l>Sll u;>" ol j& jjv Li^L. ^>.f 
01^^11 uT^LI (^k utj <5j*UJI ^ «i" Of ^fjLI ~-w d^j: 

^L?J &*$ ( ^LluJ jl J^*^) F?**j^ ^r*>" °^ ^JL>i-?,^J^ 

.diiil ^jiJUi ^yL^j. i^t; t *Uill i^U. 4 diSll 




(-0 




(IV) J^A 






^^JJ . square lattice i^^ll oLji&JI i^L ( b» !»,■,,/■ I $ a 1L 

cJu *!>**) i>^>UI oJa Ji* 7*J>j>j . JLsLtji oL-jjlxJ ^^ 
:JJU objii (V fl £**Al ijjU> olilill 



. ^ill ifjlj, gc~x £ji* { jL* ~Z vJ ( O 

.^1^(1) 

.Sjtfill iljp^l (#.) 
Aj*-j (I-jjc-I; oU-Ull (<-*L*. jt) ^Ajj (•,) 

(tA) JCS>'I 




ob) dJill ij^U- frsji lf»loiwu-l ,>^-e *JL_-JI »jjk 

.iJlill 
^ \X") • Ju* Jyjt^ jL-x OvLai* (^Ji j* iL-jII jj&y 

— TA« — 




•*»*>-. 



<") j*A 



cA> <>** *>* j^J I^IjJ^l-I jX; iJL^JI ,JU 
•**** &*-iJ vty/*-*- Of gift ji v yU.abk ^UjV 



<T\' 




<&-)& 



(o-)JCt 



. £USfl tfjlyu ^^ gjj^ l^loteJ ^ <L^II .i* 

— YA\_ 



WJJJ Oj& J\) M 1 j^ 1 ^ (^- ! J f ) ^^ ^ 
J.k,» ji £>uf lSj!^ ud^" 0^« ( Js 1 *- 1 jt £^ ^j!>^ 

*l^t U^O Ow-iiJI db^j .OI>UI L» OL-iill CiyZs o-^>- 
^ >iJI ^ly- ^J>y j£c d-»- £USll oL. jlp ^ li-Ldfi 

£>ut Li a£s Vj J— * o^y .U«n ) J^- 1 • ^^ J^ 




(v) (') 

(•\) JO 

4j JI^X* Ol. .X„' j^-j J» (Jf- UU*j) iL-yJI oi* Oj£jLy 

p~* tJ) v'^ 1 ^^ ^^ J*" ^W-^ 1 1 ^ f • ^-^ JJ* 

oULil ^i* ji*J *Ij,JIj «UJI oL-~Jdl Ol i-j; db—S/l 

— rAr _ 



lM 






.au- 




:iyUl 4JL9JI .v 

. Olilill J>lkJ O^U- £-*>d VloioJ ^£ iL->JI «i* 

Jiw oUlWI 4 iii* J .lb* £Ut JJLc LJI^iJI .kil^Jjl 

^JUII Ot i(Of) j£i J \f Oy Ot j£c IJr, ..Unit UjsJII 




oVUU *~JU Jsllj^ «dJill jj* dJUl ^i S^-a^I ojl^Jlj 
Ujjll Ot ^J* ->-(»r) J^Ji> . J-j-j dJLtj. iJL^V i^-** 







(-> 



(v> 



lf/E 




(') 





(O 



— TAt - 



ijljll fj>y) . U«J»U; x* (£•-*) CA*^a OjJjSJI ja a^u* 
J* Ub U^li* 0/,^ (JAJI) ^Ul J UUU li^ii J~* 

w~ > ce-^ 1 e* A -v(»i) jo -v*m w* 

.^(ot) J^ — OUXjlk*. jMj ^-y ,> ce&LJI f"> .. ^ l 
J&UJ ijytU S^ljlU J^lsU -i>JI (f i5(«t) J^-i ^i Vf 



Jm! J> yia jCi J^ vJL^- oaj Uiut-iJLukj '.-]»jj*S 
Jyj^UJI jL-IU c«ljj iLid-l UOII ^U <iLU1 -^ ."*J\JJ\ 

r-> «/" g>«N cf^i t r-^ g>' u» ^-^b 4/kjSii oyju 

f^«^ Ot J& J&UL ^u_ll £^1 ^ (« V ) J-£-i yi 1/ 

iL-»jJI 0t» %±p-\$ i»UiJ ^yU JaiJI ls *-a» UJL>- lilj - u*: j*-r ■ * * 
b| W i>! Jj>5* 0U^> JaH\ Ji+a> jjIjL^ J-P jjj-L^JI 01 J*J> 



*\2\ 



,ui >ai 



yU l^ft* 




. S^U! ^y- 7«r^J lf»lA>c-l j£* iL-^ll ojjh 

_jl l»Ua» Ja^ j»Jt>c~j j . IpU «*>*/• •/!•» Ja~^ ^^^ ojLwj" 
c-i>j >iLUU 5yb l^l* j^/jt «~~i^ sUlT lil S^j-JIj iL—^il 




ij& aoU-i aL^ji _u 

i2JUdLI ) OL^Vi <jj\f* tj*})*- r^h-**. <-*l->- <JL— ^Jl ax* 

1L*»U* jj*^ ^ibuJI OL*i j5yf ^ 5j ^?VJL| jyiLil j* i^U^/ifl 

jp wJillj £*-*ifl cfjlyu J*-L* i y)}>- £>fy SJLg— -^Jl oJUkj 
.J^lL* i^^tu L^L* j£* iL-jJLi ^ (ov) J^-i ^-i l*t 

l^LJJ j^JLIj tf>J-l S^JLI) UU^fS ^1 <-— Ull jytUIl *J>j JUy 
TjU*w* £*» f 4~JL>- i>^l Jp SjJIjJI c-JS <(iikiM **il^il ^ 
Sk-I^i 4Jl ,&*-!& j>dL^II (>* c5" ^ . ijSljJI jT/ £**H Ihs-?^ 
JlC&J iS>cII J^ksU ji>J ^k? J < J-^> J.lk* L> 




IOjU 4JUII 4L9II _>Y 

. <j^s>tt (>il*t; ^ o«J! ijLii jj£; £^4 il^cs ikU ^j^I 
u£^-l O^i^r" ^.Jj i»^JI ^ *-■-* j^*-^' «-«J-» f . (-W^ 




iJj«S. OI> 



vJ> 



(^ 








(*o 



TAA — 



,y U* cA^ *i**» • p-y &?* <i»-!>» u&M c3i* ^ u^H- 5 *-' 
. ^xX\ J^l ^Jb UjxIa LJ-I OjSC d^ SjCJI 

o£s sl~£ tij>d SkuJ ^xX\ y\ C^J jf Ubt LjJ^y 

J-J^. ^ y» If-ly J^U-I U^Uc v-WII ^'IsJI j, ov-^i 

J>ll y» o«jUil ,>M-I leU hjjiill Sji^JI (Ijl^-L (L. 
jL-c CjJvJI #>l uol^l 1*>.j «(UjU UkL^Jy ^1) 

*••••••* 



•i* j \+-ijJjj\ 1^>0I "ill . *UAJI j>j J^lj jyyly^jJI fJuLJI 
J^ J *r*kJ^ jr^^J 1 ^-I^h oLljJI o^ljj t IL-^jlII v-^iUl j 

mJJj u aL-jT wM> ( ^' ) *^l>u ju ^j is...* L-bi J! 

OliJaJU , iSj^V p>UU vJaJU c~~J SJLJb ii^^ Jb <-h»-^ 



— rv — 



"*v*kj J^J Ji $*s "••>«» ^j& U UU i^l ^1^.1 jf S^L^JI 

J JL-by ifyJu jj£j Jj-Uy gJaS Jl ^t^ cJljU Igjt V] i--«JLJI 
Aj-yOll v^^ **>*^' ^ ^s -^ 'J I t/i-J <>* i^Xi Jj. L*-ji A JUiJj 

: Vy all v^ll J oWJ*_ ^ .0 
( o*&II ) JJUIj ^Lsll J>U j, iU-l j oL^L^JI f IjukiJ 

i>* Wj' V"»'j *»-i— • (jlaiJ **-L- i\ju\j ;Uw *l^i jt If-yO* 

: ( L~T J jOk; u ji\ ) o^ill .a* j* y^t, 
» tt^~J U> ta J! jl&l J-jjtcs ^uw I j^ s:\jj* ( i ) 

_T^^ - 



5^Uj SjaUj ijjC c^-^t i^t V] 1 4.V J tH** Ui;UL V jt JuJJI 

liij IfcUII f jAbj ^ ; oli^kJI 4JSJ cJu* ^Jl vyJll v^JL, 
Ji 5*y v-Jk; s^T yiil £* *»j>sJj . UJ^ oU*_kJ Jjl? V 

^ £** ur 4 j^mj * j,u OjC u y u ju- w . ^»y i (Jujl 

.jtfLUU ju* \+i.j .w duties i*u .^JU*. 51^ i> lu-jj^ ( v ) 
V-^t .^.j» pu YV J*» ilrfU JU^-I Olf 1^1 . pn Yl ^ 

f« lil L«* *T ^l Cijll j. ^ . U^M Y J J-~Jb 

— YAY — 



. g jc*i ^s ;ui oi> of »^ ( v ) Jliiij . *x*Jij rt xki\ 

•juaa «fc* J.1^ >yrj) ^iyi ^^ ibU j. Ar^ (s)J(^) 
li* Of VI . •*>** •**•!? J^ J**J u**i £ WjW> l*» ijr^»w J-**J 

.(j-jiuTiJi^ d„ dvf ♦ill sbui jij^tf^)^- 1 

Oli v-wUl ^ ydl dUbT . tfjtfilj .L^JUI j\ engineering 
>- U-* l/M jt t i-U oUUj ^l^t «A« jl £>' Mlaft jWt 
J* x*S UlT, ... JiUl^fl ^ gj\ p C/ ^sS >, ... JUL^I 

^ tLJbdl ^ o! vjt J VI < v-il^Jl jlXity c^^J 
J v-Jlj J^JJU yiiU ^1 JifV l«jtj U:>jji*j v^JLJI 

^»JI o« 3}UI ot yuc BjU o^j ot ^ (jLil-l Jt.k-Jli 

— rrr_ 



Oj£ <bU. Oj&> >T JU J JiLLlI J* ^^lij dt LkjUl j-j 

J9>I^JI) A^XJbj ioJLP J^LiSl 4--»i1j oUL-JaJ _ Y.O 

:(opLl 

ij— L->l j&O/lj rt-*A^I flJl^wJ p~0y> -Wai oULJadl j-k-w 

^oi; a~«jJj &*kJ^ J Mr' ^-^ V.v^ fJ^-^J -^ < o!^XiII 

y i^UJI o^UJJ IOj-L*- U**y jrd> ' <£;1&*I J, ., k T Jl o}lX-ij» 

UCsJI olLJdl ^JUo ol^lj ;..«Jl.:JIj i-JUJU cr^-" 

jUiJI t\jyi oli«l j l^c-uJ jl oLjJcJI j-^-vi j-* 1 .$ «-*J9jJ 
***1a»j) aoup iU^ i*ilj otf~kJ iJUu»f :Vjl — >.Y.o 

— LTT^W : J^ • i ^ Jt (i* 5j ^T iiJbJt oVUf J i^-e-r-h 



_yu — 



_oU^I _*W£JI _ <J i_- > il -dUULil -oL^jU 

:0) Jtu 

Leonard JUaj>VI ^^ Ji V^ * c$"^Mhw* ^l*^ <-V"^ 
^jS 2&Jla *a [yj$ ^Ji\ 4 Ijjj >jjJ Of** — UA« ) F *t>onacci 

^ JT 1^ Ujj ^4 gjj JJ* JlT tit 4j; H J *~J\j*$ 




(>T* 



— UA-) or^W 



&j <J-^ .H- 1 -^i v- 11 ;^ 1 

^bJ^I Jp Ijilj Uj-SL. *>>-iJ-II 
jUjI . r-ljjl a-j*!^ JL^j J>-4-^ 



JJ&>j ...gjj rt 2 jUI ^ ^ 

: s^Ji Jp o^j &£^x* JJi^ dUi Jpj . ( ^ ^d 
.... «n «r^ «w «a«« «r «r «\ 4^ 
.\ * ^ a^ui ji-jj-i ^ >a r cJUJi jJ-i of Ji^^u 



. >r <a o^LJ' ut^ fy^r j* y\ 

j^bU:! J >~J spirals oUjjU LL u ~^Zj\ >L~f> l^j ( \ ) 
U Ufl> ^Ull oUV! J >j*1\j oUl j ol^jJLU ^jlp ^Ll,--* 

( \ j£i JX\) daisies ^Jjjjl ;Uj!j ^UU^/I ,Uj*/ i~~JL -W 1 

- <Sj>*\ otJU jUjI ji^ 
iJl^jL^ j^ ^Ij^-pI ^ jUj^l ^ja*-* petals J^j JjlpI (r) 
5>j^ o v^>JI 5>bj^ r JJI 5>bj Jjl^l :>op :*i«i ^U^J 

.(r jCi >;!) ..a\ jt «« <n 
uT) y^ s^u t ^"i»>^i yi>> *iopi jjyj ji ^^ (r) 

...i^ *n j\ <\r tAi« *r *r «\ *\ 

JT Jj£j £~*>J \ < \ jf> Ji-b- (^L iJly> oloijl IS] ( i ) 
fy ^-i* SJI>dll «oa jU # jJLUI ji-jJ-l fy+£ y* dUi juu> jl>- 

■*>* -»j -^^W y>^ *>• [ t-'-"-* 1 c5JJ' ( ^A^^_ \a*y) 

o^U^I J* J»lil OU-i y*ill <*J>>~>j ^~wtJI <Jy*T jl Jjj^LUI 

•i*» .iu- tao tYrr 4 \r« <m < tv 4 n ^n Jf GL£J') 




(Op 

•^' j 'JX^ T * •*»•>_ . jj-L^I ^ Flore is Ol^AjJI ^fcj ^ *>>&> Sjl^oll oUjjJU-l ^ JUli 



-nv- 





( ~ i } • ) 



(^ A) ^j~/J1 




'a,., >r) u,yJ» 



<T) j5Li 




:(t) dtu 

. dlLill J oUI>d1 jb»^[ jjrf £*y m Jlsll !i» 
k i\j£>i\ j* ,j>*a lax Titius ^*~J ^Uty ^L>^l ii>-V -U» 

& J\l*$ ^Sli\ Sj*U1I oSa J} >J! <_>j r ' .( W n m-) 
I iJlydl Jp ^^ jj. Oylij . ^ j^Ub ^j^-J c^»v-^l ^i Bode 

... 4 iA 4 Yi 4 ^Y i\ <r « • 

... t «Y < YA t >*V < > • < V < i 

J* *-S\j£S) 4. j ,,..... ; . l l Oli l .-fcll ij_j OjJLJ ^jk LJIjjJll e-Uk 

w ^jjij m'lj&i ^, >y> out — « juj ( ^ ) jjj_»- . ^,.».»_,m 

V ^j J>j% w ~*i" Cp. «»mM AU >U; i^. . AU iL&LI! 

>U am Jp (WA>) diJi -U; Uranus m'/' JsJ^\ jjj, 
mj S.U.JI m'lj&l 01 "ill . \<\-\ ^j >y SiL- ^ v ^i- ^i 

.vvy y* ->>J s>uii ami u^o nn am jp (ur«) 



ami 

V,Y 
•Y 



I 

v 

\« 

\1 
YA 
•Y 

W 

( \ ) Jj*r 



Mercury JjUaP 
Venns S^—fc^l 

Mars £d^' 

Jupiter t£>^l 
Saturn J >»J 



_Y\\ - 



:<r> Ju» 

aijJI tfs-% ji) v--uA' oUl^il jJ* gj^j JLill IJm 
i/*J J** «^i J-^f" J* oUl^II ^iw yl^ kJuo>j J ( 5-- — -3?* 
(archeology oUyiJ-l pi* J chUTi/l Jj> ^ icJuJI ob*l£jl 

. . . t jv«* I4M <~A Jf c^Jbl lijj . i«jit y g*-*J Sju^-IjJI 
.(r j£i >») y^JJ v-b> *~! u^s*k *s^' >^J 
OJj \j* oU-**i|l jjp ^IoIjlJI J «=j ,^»jJI jul* <JI ^j-i-i 

• i r r n : j v/jJi 






(r) j£i 

«-»l->- j Radiocarbon dating ,Jyj\^i\ ^jtjl fJviw-j (f) 
J J^dJ i y*y -** .oU>l.l jJU J Findings <±e j>^i« U ^Up! 
JT ot iL-iJ-l Jp J^_i*j viLjjLC; JI ( UtA) Libby {sn J 

MS- . ( _ r idl J i > <j* >-l ^ lfcJ_P J-aj£ ^j . jjj Ij^j 

r*^ 1 a* > T J*- 1 <ii dj*2J ^) decays J^J O^Lf _\t 



— r»» — 



a n rr nt w^X — u oW/ii **» 

jLJI j* .IjcjVU .(C) ^ ^*-J gAfc '*jLS *i >L-J'(r) 

.{rJ-J^I ijJI a- v \YA ^Tt c i>^|l 

:(t) JU. 

u miyt iju*j j (4-^ij^l Uljtf') oliLJaJ U i»iJi<JI ol»LJ-l 

^it ,j->»UI fj>f t/^i >e *-L>* t Echology *Ls-J\ jJU J ( O 
: i«J! •>'>- ^TJ^ «r-^ J*** 1 •>• V^ 1 ••**^ 1 Jl 

Vi f .ij»>l imj» c tr J\ *U^i SWJ- 1 V^> «-> ^-r^ 
Uju* »l»4*t ^1 Jjl>l 4?jAj Ol^il HjJ j** pw ii^LJI ( Y ) 

e> J0 + f - c> 

**•* . .£*>!' J* OIjus* Obtt 0<( .^>JJI J-i-^JI 



— r«\ _ 



^31m ij!>i ^i *}jiti\ <j*uii (io»*j ^ jmi lu 

Fc + 2 > Fe 2 + 3 

: ga* T J FC203 vi> « f J O a 
Fe + 3 2 ^ 2 FeaOs 

o>- ibUll oli i> ti\ j>>^ t . ^ . f of £**>* t ^UsJI 

4 Fe + 30 2 ^ 2Fe 2 3 : U ^* 

:<n) Ju* 

modular ^W-*-^ i^ V 1 — ^ J - :-: k ' £-**H JL*-M '•*-* 
pjl iiyu J — ^A**— ^WV) o-i^ <^-*i tfiJI- arithmetic 

JfcuSJ U IjjJ^i . cJ\ J ^ *!>- 0^ g>" V ^ ^^' ! ^ 

fti-^ fiM\ *o^ <JL/^ ^ f>i y V ^-^ ^^-" fW ii^ 
r\« <lJI J fU^I ^ o^ t^U Jf pjl ^ J ^S*V ^U 

^jt iuJi J fcty ^ viUi jo m \ ^uu v J* rv 

: <^t v ^-U* > Ji^ 
(v o-u*) n — ri« 



(v a-UU) y o± m 

. 2ULI tJI J lj*-lj Ug <>* ^ijU 

J^p u^ t JL^&I 1l~JI qoJL jUj^ £-—• ^H ^ ^-^J 

. j 1 .m.j, : . < kH oI^lJU t^L**- 

j^) U iuJ wi L*ut Uj£o ol v!6 g*-*^' f^ ^i-***^ 

pjl ^ o^£ ^ ^ p* 0l ^ mv ^>^ n ^ cJi-^V 
^A« St- Ji WWW ^ ^ *t Ja^!>U . \\A* <-i ^-ij tfiJI 

dtfi Jpj . Ovm <m> <y>) ~*~~f W^ *^ *^ ^^ 

,*UjjI £g Oj& 0>j-* \\A* 
J\ i^JI iob&l JJ>* Cryptography j!>r>~-ij-£ JI CO 

>) ^^^ ^1 gL fcaJJ (^Jj^JVI ^-.LLI) ^>_— £JI 
J^JL j^-^JI Jbjl <>* *is" oU^U-* Jp Jj-^J-I jj» ( Jj>~^ 
Cryptanahysis ij^JI ^UxJf JJUJ i>^J* U^f^^ ^ -^HJ • ^ 

,Lu^-l ^o >^l . *l>ai O^ jL& gjg J* fJLi L>xJ 



j Oj** {U» (f . Jit — >♦•) Caesar jUT ^jj^- fj£sJ 

Caesar Cipher jL-T o^ii; O^l -uUiJ J^ . ^U y^i, 
ABC.D .... XYZ iuVl U»j>l 

D E F G .... ABC jUT .S^ii 

lil yui . <ii jTut »%* J ^ jS-\J &<M o>.l i^ljL 

BEWARE THE IDEAS OF MARCH JLUty ^U^l! 

EHZDUH WKH LGHDV RI PDUFK 0j& S^ilL l^U 

ii^u »uii ^ j>^ jr Uiu ii[, 

A B C D E .... XYZ 

1 2 3 1 24 25 26 

ET TU BRUTE JIL.J] ^j\f lij 

5 20 20 21 2 18 21 20 5 ^% J»j>l JljLi-l 

8 23 23 24 5 21 24 23 8 r y^ 

HWWX EUXWH o^U r li^l JIju-1, 



X Y Z 

24 25 26 flij^fb u»>l JU^t, 

27 28 29 r 5iUU 



? ? <> 



»J»,i-! JIjli-1 






J rA ^ Y l«ii£ ji\ B jv* yo l^ ydl y dU-LTj 4 YV 

at 

(Y*l a -U*)\ z± YV 
(yi ^yu)? />± YA 

•>* t*»M' ^ bl>^ ^ V-U YVf-U^J Lit *]«»*,£. 

ABC s^tiJU yt-JI 

-2 -1 r ^ 

? ? ? «->J>l» 6\x~Si\* 

o~J*)n ^X,XYZ>b- !>AJli.A, B, C jXjj 

.(>* u-*U)tt l«iU Z <(\_ Lr Jj)Y« l|li£ Y 4 (Y_ 

: jJUj LT, dlli j*j 

o.U>YV-=Yt — Y — ot i_^ (y\ ^-LJL.) YtoiY — 
UU bUt 5^*11 J jfr lil villi J*j . Y1 J* <»-,..JUI J-JL? 
:!AU ..Y1 iiU'u vr>* jlo*l Jl jy Ifili 
*4^ cr" «-*>!* lf*y" J^ Yt = Y"V + Y-<— Y_ 

(psfttb) ^tft^J-rft, oU„kl 4luT :Vl? -Y.Y.d 

: i~*x& 

*ij**j jfJZj ^0j J v-jjJI j^-JfcLillj Mity fV _f 
0» -'**: Cf u"^ 1 uu J f ora»s J&&J ^l^JI ^L-ty 

ur 4 i-oau j±j\ j»vr Oi. SjU^jij jjji .jii ^t ^ 
f>" r^ *^ > J V^Ay UJ-rt->» <-*Aii ■■• t J 



gJ>y J i— uAI ^l-v>w**l £**y ilJL*I fjdtJLj fj> L^-j-i fJuU 

j> «(v'ju1I c ^l) oUuLI jJU jj ^JJI J^ 4 oUUL!^l 

. Ja - . w * v^LiL ^^4^)1 -L-JuAl 

forms Jl^i^fl jj-iJj <Ju*j J i-xAl 3L>I Juj JUULI IJub 
j^'j m ^ycJaH UtUi . Nature 4a~UI j •■>>>->* i«jJO Ju—jua ili^ 
J i^ll ik-JI v-^ 1 J&i^' ^J^ U oLj£*j olijJU^c* 
4 4<cJ a l l J oL^U JJ JUL I ^>*~JI ^^^^u oiW HiJlj ol< ; fcj.T 

: iia^Ji L^-^Lii JULi</i ^^u; um « t » JiLi ( ^ ) 

. diatum *Jlo j^IjJI ^^^3^4^ <JLr*r" C*LJI jw -«l_f)) 

oUTy o>-^ SUIjdl i—a^JI ol^JLJI j^ «-^r— t» jX-i 

j£i . ( Flakes Six Spoked >b ) ^ j£tJ \&~Jt JJ o-L«-:-ll 
«j_t» J^i .J^il V- 1 - 1 -" Sg*wtJI L^jH ^>ri «-* — 1» 

. ^L-UjH a^w^JI ix^-JI ^^w 

J o^-^li c>0jJU-l oti^i" 4Ja, : .MO ^p <u--cjk JL^Lil (y) 
<J;U*j 4 Lr ^jlp > UI OjjUJ tSL^fy JO 0^\i m lj& oli>> 

J £W>U (i$>dl iijlj"(t) 4 Jail I uJuoj' *>C* o^ d~>- (t) 1= ^^J 
jliai^l JUI ^ Jj>U ^^ ^kUfcj ^~^) «t_0» J^Li 
OjJ Jj 4JJ1JI ^Ul J ^^ (iiUaJL^ Ujj J -uJI Sju^JLI 

Uo IS jLaj^/i cA^v J ^>* ^Jj-W"' *- )l ^^ • (< v— ° » 




-Will i>>' (v) 



^b oLJ (») 




**>Jj cjIjjJLj j£-^ ( -s ) 




v^li vaM* (-) 




aJI j»ji j-# u>~ (-*) 






■■W\? 


^i>-:c'^ : ^'/-.:^' ; ^i'- 


.:.■"■■,*■; 


' .'££/%" 


': *■ >•"'. 




*■ ■■''?' ; " 




i^. (f-^UJI _«il£ll -Sjofljll) U»j>il ^JaJLfl (r) 
.«t_<o> jCi J ^ijj* UT ,au*l j*ty dill j5Li J 




OU*l J»ty dUII (t) 



u-W 




J - - »w ' >J C 



(■>) J^i 
Lfi-y j£c (U£il jCi.) Sjj U Violet £~idl iybj ( I ) 

y* «v-v» jCi J £^[.i u ^taJii «bu. >v *li ^ 

. «t__v» J 3^1 j£i 

»fj». Ui; i^^» oblT ^ykj Radiolarian OU^VjjiljJI (•) 
^jkJI cAjg£ tf Vj*-*-* skeletal structure 4_~T .«• Ji'L.jk 1^1 




(v) 



(') 



(V) JiKi 




(A) j£i 

O&IJI j« 0^* jClU . regular polyhedra Utell ( ^ 7 " ) 
J!< J» ^VJ 1 J* & *^ • J«WI W> J J^MI silica 
j* ,Jixu &~ j£ j& ty .(^l* «*• >Y) (Jfcall-gk-JI 
£** ^ i^L j£a! j^j of ^v .^ ..^su, ^ Y . 



:<Y) Jfc 

ijUJI j v>ju*I f**WI> A>lity fUicJ ^J^j JLiil U* 

:*Ui io^ll 5-uaij oUUftlj 

J S*>U JL*I j v-juil Jt5Lity OUJ^I JjLlJ ( \ ) 
•jb J Fulker ^£jy J**^' <J^f o^i «t— ^» J-^-A. 5jL%jJI 
£>U^I * jU> olihll ^ JWT U^LJlX* ^| All cfjjXll 
^Ji* lj\* J*— &J* j*i\ Ji dy*$ u ifJ\ l|Juu a* iUajJI 
£>•>* <j»* i**^!* . *Li-JI IJLL &j£J\ ^Ja — II Jp _ geodisc 
.oL^U iJULI ^l>JI £ v*JI ^l^il 

<Ju-* C*£ i*-Lv« !>UiJ L»^iJ <! : Ut, u„4 JLil^J aIo^ju-I ( Y ) 
c^JJI dL&JI ^Oij> l^i **i> (C^U J MIT *LJ ^yu^fcjL^ 
j ^y>k UT .^^u c^ o-Lw» iUtl J*l&dl u^ ' 



. ((V — ^» J^ 




(*) j£* 



shaped *J&t j£i oli *Li^ S^iT oUlj£*iJ juj-jj (r) 
<j£JL^» Ljl^ Li oLiL^JI t\f~*y\j iCsL>sjJ\ j]y>\ parabola 
*<jlxll *Jai!l S;£ (J (i-^iJt) *^a!t *J> /*-^H ^-^J .parabolic 



^I>1 *Jl£il JJLUI ji JL.^1 JJdL, .*jLSUl JL-/tfl 
xs> 4jy signal SjLil r-li>l J OpI~j >^^^' V^-^J J^ji-J.-'JIj 



i,U*l 




X^lr— JI» T ^L-Jb ^ 



(-) 



(I) 



(^)p 



:<r)Jtu 

j Ak r ..JI i-^jdl JJL-^lj oLLjJI *Ij&lJ ~% Jlill IJub 
o^juIIj (y^l 5^ ^Uil ^LS cj^V^) ^ UI J ^^^J 1 

'. ^l*i . meneralogy 

i-^UVI a-^-uAI oLLjJI ^j^ju fjoj^aLl *U-j ^jl^-w.^^1 ( ^ ) 

h.^ji L> A^i^ oUI^a^I £*^y 0>Xj ^y>- 4 GW^'j J?^' lSjI— > 

. (u) J^ J ^y UT t^ij jusJij ^j^.J/ji Ji 



a^y» 




jr^S^A a** ..* *Uj5JI ,>JUjJI *LLJI J-y\ /U_iki_J (y) 
JL*t ^UL. J eJjIjjJI J^Xi (f.<j nt_YV\) Eratosthenes 

W ^ */.r J* k-~ j^ Yt-m U^j i^jy^i s^Xli 

^Ji jcp o^kll jj . S^U JiS j>^V ^t .(Syene ,>_- ,j— ~J 
c ^l» (jl^lj JJJI ^jLJ jo) Summer Solitice (^i-j-MaiJ Jj'ifl 

<>» ^J'j *-t *^ i?. kJj\\t*j <Oy) jCi j tijijji 

f 





I j ** • i 



Or) jfcs 
js, iUli dUi ^U, . vW*0l» hJj> *-*Vl Ol-^^L. 
^.U iJ*-j ,y » . . . I^t ii,^*. cJlT jjlj 3j jJu5L-VIj 0l>J 



— r\r_ 



^ 'j±J>ySj>\ ™^j*\j . studia Ux~- <_g*~J <c«A» <-S\J^> oliL«< 

.>jSH j*> * ^ (>T) J^i 

*L>_> o L . : .4..a -I I J-*p J i-.-u.AI ■-■! » _ _ U : ^iJL; V (f) 

ol^LJI J oU^^-VI J**~J ijT^jtj .Electrocardiogram (EKG) 

UUII (Uy. ^oic-j ^^dlj . UU^T Ui U-y SJVI 4-L > „.j 

i_k£JI jupj * I ^y^JI ij^&l -UP ^ (ot>L^Jl ^ " l_* j\) 

dJ-t> (j-jjy O^xJ ,_,-*> . Ill navel S^^-JI ^-^.J < II i£r~ -r" 
J] a~-J) Einthoven J»j£>'i vlii» ^L» >-!»_ r «j f-^L*»>l cgjL~-"^« 
^ ^ J ^ 1 ljUk .('^.- J - 1 EKG fUyll g^jft ^'U^l JUI 

. (I — \r ) j£i >»t .«L» jUsV (jl s-^ 1 ?fy J t J ^ 
^yp <J»I_^o'I ja JjScJ iLy JT .up Ifck J*a>J (jjl ol»>LJI 

r tsjip o.i^ji i lu^ji ,>J- jj >ll*j .( _) ja_-j ( + ) 
J uf ^l-jii jp ^ ^»j r + — \ — r + '*< • > ■ *■* • ^ J*—; 

.(v_m") j£i 

<yb in t II <£^l o^UjJI -up <JI^^I <JU# jl (_»j 
J^" o^*s» • ( « v- ^r » J^ >j! ) r + » t + v-h!^ 1 J* 

j£i J UJ* kJL_, £JLLt Jp III 4 II 4 I x^s- olil^^VI 

j» cM\ ^yj>\ je- i.uii s-up^i «i»u; «i*i; jj^ . (_>._\r) 

- rvi - 



v^ 1 iij'J ^ j^£ -O-^) jCi J UT vULii i t .,u 

J ji£J »Ubi J* VjuAI oLU*JI J„WJ U^ L^T (t) 

J 4>' U / £*-^" ; '--> Ld[l °'- ! - 1 - 11 fl-Uki-l H^ tv-^ 1 
Minerals jUII i-bi >k 6li -ull JUj . Mineralogy- oLj.uJI 

Ja>- J* 4-ic j£c 4 Compounds aS y j-» Mineral jj*L! o£j 

*u» .( w) j£* d ur gui) yjusii^uiiiu ^ yjL^ 

i'/A* (j* «J V <~~ij '/A' (j* ,_,- OJOmJ' t'JL-J >l~-x-; v 



»•• V A- H. 1- •• 

I — I — I — I I I 



>• V. r. i- •. v y. *. v v . 
x& Y& r£5 



J&JI .triangle graphce ^LJI iJLill jt ( ^L-JI ) -^SJJI 
(•/y* v-^* j- 4V 4 1 «?L*>» 0>£$ (jjl ii jjuJI JUL 



_ru _ 



..(\o) jCi j iJ Mi ju» jCj s-^iii j» %•• t*/r« 

fJitf-jj .^;/.*« (V/T" tl '/Y • JtA> J»>lwl-I gJ»UJ ^J 

.iUi i**^ iju Ji£it t^.u.v.yi <e"W JlCa^Ii <V"--h 

. ej^ill (j-^icj U^pj echology ifeJI 




£& Jl J^lj /vw ouyi J*Jl* Jl J>-»>JI J* ju»1— J> 

— r\v — 



j tf**JI J5U1II J o!>L^JUj JLJ^l£j, <--UiU; o^aLJ 
J 5iJ*> 2*Jj 0UI.U1J Jjs-^ii gj> \*y»-ej .oL-Aj^JI 
*-y*N <>» . *»>vj ~*Lxl~a J^ 1 W** c^*»f ijyjj SLJ-I »LsjyT 

yjw^ 1 «fx fl-Us-l j£* ^>t s*- j*j ^ ^ oLij^ailj 

( Y ) S Computer programming j9$~*?£N 5*,; ( \ ) : fLJI *J ^U 
Computer jife^&l (►**«*'.> ( f ) I Data processing oUL^JI iJL-Ln-* 
*J$~a j* J>j k *j£M *£-j> ^rij-X Oj£j 01 r>iil Jlij design 

•JiVI aUJ| i^ j* oUUJI «A-L« Uj-«j t oL-^L^JI * L~il 

. ij-oiAlj ILpL^JI fLi >l *Jj*~* 

• cW 1 ^"'J <3^-«!! JjIju* Jp JLu, UkJl! ol^JUl (y) 
( wVJl) jju. J**l> J* J*V U M U .^>~-»>£jl jv*!^ (r) 
*-t»ji SJ'i Jpj . o^tSLiJI J_» J s .1 j.- n dLby 

. v-^ji ouuji jr j*^- j^jfli ouu* ( t ) 

_ r\A _ 



oApUJ! A^y <Jp ^pU-J i»UI iJL-^ll oAA ol^JLXJ ijj-n^ ( *\ ) 

i£^ ^^oj-0 Ojfcj (jf>J J^L? v*J^-' *-^p oUJ»UjJI (j^j-u* (v) 

o^yaj *Uapl^ (J^' **^ i^U^I jLxi^/l i-^>J^ 0*>L^L^il 



Jl^-U f^ij i i~jjjai\ Ja4~.J «Jl4>- jrwli ^4-wO \ V-" OjJLII (^^Li 



fl* j^ . r^l* ^^ i~$*l» o^^^-p j^» o^A-P o^-LJI J jJtj 
iuTUI^vJ U^>J Babbage ^Ljlj (JJ^Ui^l ^JU-Ji J^L^ ^A^A 

JUJI f-Uai-l^ . lf^>^ l$aUL*$ oULJI Jj^w^J iuXjlC^ 

I^jU-Lx^-I c^jrjij iJlsJI iJlL«JI Vv^"' o*L>- *J . i-JLv^ULJI 
^IjjJI cJ^ti oUUJI oLL^* o^I> i_- Ul c/^l ojj 



aim ^Vv^^i^i 1 j^ 1 J ^u*ji ;?,u : ii i^^i 



c^ 1 j***0j£H £|^' £, l^j j ^^. :^kj J cJljLy 
Jb*JjfJ* 0>. of ^ < ^ !^ ^->1>JI l^i Jju^ 

* b'U uH>; |Jm« cJLi ^j-j^JI -oUIJiAJt-l. cjIT lij, 
J-i .Ufi UT oL^bJ! J oUjJrfj .oUIjUc-I U U.f ^ 
oUI^Vi Ci& jTV^ obU ^ Of gku^ dV</l J««J.. 
W~- JjU iil «L> uUjt sJUrf i^, ; k^ u ;.tu-n 

:Jt* .I4JL- a*"jji 
r.uj^neroAAv^rrAtiYitrrArTvr-.rAAu-iuAnArv-^ 1> 
v*Ar«\vt\i«\rr.vAyifirAir.A\\AirA.rtAr»rtr\\v.iv\ 
Ai«mArr.«i"iiv.\rAif l .i«t.«Arrnvr«rM'AUMAu>v 
t»^At\.Tv.\\rA«T^.«^tnmtA^»r.fA>witrAA\ 

dau processing oUU! ii-U, f Ui; * ^ U /) J^Si\ 

pi* <i^ ouui f>- of £ ^ AmJ ^T UpU^ (vitem 

5^ OjSft 14;! UT t <i"U ^ Uk„ oLL^j ^L^- olU 
l*u »ljj j! oUU! e 0* ^Uyu-l ^ i^, olJ y 1 ^ -, JU 
dLi-l J* 5jJ Sll 14 Ly^| ^ tf> f wl.3 .^. U ; ^ 
OUUI ^UJs input iJfaT jl J^IaT oULs-JIj oU-JUill 
o> f .tf*-j, . output CJ ur iUU ^li ^- r * LX^L.^! 

• (n) 



*-•?> j»^»cJI jT^» jj*j (CPU) processing unit central o^^-ll 

s/IjJI (y) ijkJlj v*-- 1 - 1 f-Jj p^iJl p-J :o^-J 

«-» £*<y u»J>^" <-*r*y' UjLipl i ^J) core storage Sj..« UUjLJI 

4P^^ CjUL» Jjjjf jl o*!^^ |>aJj input 0JJ«-iJI CjI-L?-J (f ) 

oJl* Ji* pi (Liill Slid! Jii) JUol L_.j J* i*»U i>JL» 

ySb" ^j gJUJI ol^j (t) i>j^-Xll J^b J] oUL-JI 

V^^ 1 cJj^U oU^UI »i* Ayk" o! \^x Lf i- J»LjJI 




(n) J^ 

: Jj; UJ l^U-CJ A«;VI OlA»^JI C-»Uj& ^yiA* ^ !^» fj£ 

j* ol oUj^i ^i lit : input (oJuuJt) J>ijJ( — s 

OUJ*cJI jl SJUiJij *\lfH\ J*-^ ^^ j^yA^ ^ **\~*- SIw» 



4aU a» ;>i ;^ j j^ of i-Hyi sikii ^ .^,....jCji 

binary code HJUill i^iill ^a^J ^yjl iilk-Jlj . oL^JLJll j-* 
^IflJl ..LJiJa^V Ujup ^i^»j iuJiJjLJI via*: Ujup > J.^^y 

0^5* *We VJ** J** JlJ* 0* 3l V 11 (> oUl^JI j^j 

pi^ jf d*~* «iyj \ \ *J>«al\ jfi fs jf ui-* «i>ij ^J^ pij 
d\ Uijt ISU . U>j^l ^i^u OUyu Oli-JI OIJiA . \Y v_i*«JI >Jb 

.o^lj ^JL* ^l^iw-U jjr, ij\ Jj*~J jXx JJtiLj .V i>~«JI 
c^JI J Y jJJI i \ »JuJI J vLf 0>iL- \ pjpi ol ^ilj 
J*S~ J\ Oli A, B, ... Z U>j>*U v-^W ^ . U£*j ... <Y 

. 12-1 dUi ^a^^ A >*-p J ^ ci-^J \V <JL«JI j v- 2 -^ 
. (-^_U) j£i >'' ,.0-8y> Y 4 11-3 >b L <J>I 



t ; ; **«* tf n*t«* ,l**tt» lit! 



■ ^ 
^HIIIIIK III' ' . ■•■^—- J ^-- ■ ■ ' - ' : " " ; ^-^^^^-^^^ ■ ■-■■^^■■- ™ ^ 



(') 



Slk. 




— tyy — 



JT .tf>UI JSJI <JL^ j L*5* : Memory d^lJUl _ Y 

JS" jup i^>* ii^^ core magnets i-iU- ol — ^Jg LU u* j^» grid 
J">U jL; JLyL Ojjc ^ri-^ ji > S^hLLJL oULwJI .^tLU 

SpUI ^Up ~ ik*r oU-l cJLSj t r r t r r J ^ t§-JLi 

Jj^ll «U»I cJlT lili . SJ^ 1 erJ^ t*-^ 1 J oUJJ-l oJub 
*_j,Up ^t^p 5«*^lj V^L* SpUI ^jUp *• ^tU : « f i^JLiJI^ 



-ui ik*f l^lT oUUJ Aiii >^ j>-uJli . (a + i + Y + > )->« J! 

^Up ** jckJof iw'^lj Jj^ 1 ^^ J^£ ^ ^-uJlj 4 :LpL~JI 

. ( f N A J^ JaA) ... IJ&bj iipUl 

ii^JJ ^y^l ©*IJi j* j^d <u.«-^* ijiixll So^J dUi Jpj 

,1^*4-0 jl ifjT^I J^J 1 o-J^I J&r ^~ tS^IJJI 




* iJull Jic <kui oUU- «*>«£ 




<-J 




(U ' T>i» ^_^» ;kif 



«i~ l| v>r^-' 



(-) 



m — 



U-UI j <l£iil jj~*3i}\ Jji£ I Processing iJ-UJLi - T 

^j^^.5^1 Ul . ULU1I .o'-^-j (J vacuum tubes Jpyill oL*l « .# II 
•(' ^ J^ J ^) ?j^3 j**^ Jy~"j\j J^* t'-*^~?> ^J-^-l 




• iw« »» «a£ r^!L^l^iLf^^»^^J^ .1 




if-^-^ ^Ui flliJi a* J*^i ju^-v''^' 

(-) 



_rr« — 



Jj^Ji io>j ( \ ) : ow-j; ^j^ ^ uui OjSLjl: < \ « ...Lk; 

Sa>^j .core storage S^^UaII S^TlJJI oJb-j (y) 'CPU i>jTil 

(U/i UT) j^j \fj\ Jj^di 5j ^ i£ ^jj 5> u o^J 

V^ 1 J.-J ( Y ) i Control section j^Udl ~J ( \ ) ; ^^ j^ 

. Arithmatic-logic section Jjiiiitj 

If^jy *^ £~>- 4~~ 1 ±>k*l\ o^Tl-iJI Jl £*W-* £-^W i) s * J *} 

oiA o*IJi J *£>dl -~i U-jj 4OU&I ^ <3\jCa olp^jf J 



j- w fij ;^y-i J! JiJi ^ ^ ^-Jl ^ c*jlT lit ; j^jl; 

^d\ pJ Jli ^ t w SjU-l J] JUb^b fS^dl f i pJL, 

J>j ^ V-s^^ 1 o^ 1 ^ 1 J" 2 4 ^ 1 J~i»J J yUl SjkiLI ^^ 

^'^r 1 ^ o*^ 1 pA ^ •*« : Output (^jLlJI) rj\J*\ (t) 

jp ^bSOl 3 t r *£!U j^Il ^ U,dl ^ ilLlI J^ oLUJI 

— rYi — 



.^sr^ 1 J cf 1 ^ 1 &** iJ ** ^^ "^ r^ 1 •■** JI ^--^ 

j LT) 4**b» gfbJI £l>l pL» ^'LuJI oIa*j jji iJ^J 
l^^j t aW ;*,_, .JL> 4_pL-kJI oIju^j jLuy .( V J-£-S- 

s*>rO?A rv)jCft ..sy-Ji j>- w i>*^ 









♦«!*«' 



* lllf" 



I! 



<*(»i*tJM;SiI)jc*<'* Ck S9l;{jH»li 







— rtv — 



:£LJi Mijj~£}\ **j> _ r.r.d 

Programming i^^J' *^ is+~*> U-f^*^ cr^ ' o^p-i—tJI . oLjLwJI 
^ .Programmer n*jl\ jy^/JI yJu ^5-*— ^J> 4 language 

fjO>l jt GOSS ijyirb i BASIC viLJl U ik*JI Juf^JI oJ 
4 FORTRAN Ol^Jj>JI UJ y-*-^! oUJJI j-^ 4 INTERCOM 
^-♦J&J iu-jdll g*.I^JI J IfeJI ^LsjtjjjJI COBOL Jjj^XJIj 
61 j£y 4 di~-JI 5jJ ^a oUUI *oa L~J U^*pj . I'juLj jS^\ 
juoaJL oLS" j*j t^J^-^xJb ii^c* J^L* Oj-u <f>w ^iJI l4-»,„L>.,:,i 
4*1)1 ©i* *J»j *J j*j . 0°fj^' ^ l$J L* e-«»o 01 J-^ jfl j L4JL-* 

ja basic viUJi iJ ^i jLijj ^>ij^ <-J^ ^i" <j— 

Beginners All Purpose Symbolic Instruction >-*? J^AxJI *-«-VI 
oL-UJJ T^lyJi ijbT JUj -LJLi-P la ., ... . 7 OJUfj 4 Code 
Time Sharing LJ^aJI ^loiw-l iJJall a J*^ ^y>- i^Jj^i-xJ*^! 
J ojla>- Jjl . ^yj^r^ll fUi> J* V^W^ ' Ot>LSLiJ1 JJ- Terminal 
U <Jij yL~Jl <la^^>- 4juS /j* OjScJ ^J^ji^xJj aJLSwJ^j* ofj-» 

4.L-; ^l^j ijl^J lfrU*Jj tiLwJI 4*1 Jj UJ fJuJ . L*JLj*^_~JI 

:dUJi J *f*)i - \ 

Teleprinter J^j^j jl A«» jf i*Li» ^y*— i Terminal i_S^J» <J-ij-k 

ijjl . 67456 yk a* ry~~ II <>£J> «-> ^ > « ~^ * j;* 67,456 !>Lt_»J 

— rTA_ 



>»j .0000000045 slXJJS 4 7.6x10 ' ^jl m ^jjl 76,000,000 

^-t Jl jj£ E Ot J*-* .4.5E9 dL^JI <jJL; v^^. 4,5 x 16* 

.\' 
•jg£ft*Jjj-\* x, y, z, a, .. Cj\jJcI\ \^J ICfl^jdl (v») 
4Jjj jmcuU J»^ ^lAii-l jSCy .tiL-s-JI *xJL» X, Y, Z, A, .. 

.jsii.. jp ^«J. XI, Y6, ... JS, jo* 

v^» tSQR JJIj j* ,j»*>J! jJuLI ^LuJ ... ti^-^l JIjjJI 
iljll iJ-ll Jj^-^Jjity ^ -.i^-- . SQR (X) sii~JI SiL \f X 

^ JljjJIj ol_^iilj ColyJI : Expressions Cfl^j-iijJl (i) 



* r. 



-Jail - 4 £jkU + : JU-Ui-J.I 



j'j~*j 



jj&J a-«-^ 01 






-I 



a + b 
2x+3y 
7x4 



A+B 

2*X+3*Y 
2»xt4 
k+1 SQR(K+1) or (K+l)|. 5 or (K+l)l(l/2) 



m+n 
x+2 



(M+N) /(X + 2) 



• LET AM f'-^i-t ol^ecJJ j»J ^jJajJ ILET fi (_») 
ji^ill £*j \>\j .'k'«_>^JJ r jvJ JaiJ LETKs=3 j,Jci\ *Ui 



— TYV 



j£y -V ^ J Oli K (J^JLJ iwJ *Lk*l J^-| LETJ=K+4 

; yui ..o^l^ I i*J ajj i/*ij*j LETI = I+1 >>>cll fl-UiJ 

LET A = 6 

LET B = A+3 

LET C»2'A/6 

LET A «. A+2 

LET B - c| 2 



«Jjl-JI J B t [ Y + n = ] A ^ A JLA+jlJ 

.[ Y Y=]i iifJi J B «[ixr=]Y ^ c ,[r + n«]\ 

gflsdl y>~*£jl < ^kJ £>l ^>" f-**=~d I PRINT *J»} (j) 
i*J *J I iwi aJx~- PRINT A; B >[>kJI }LL*J . rj^ d^ J 

j*i-*oJl ?yU^JJ JL-jJL 

LET X = 6 
LET Y = 4 
LET S = X+Y 
PRINT X; Y; S 

6 4 10 

X = 6 Y=4 S=10 l jy * Jp £jtei-l J^ ol J*iii Li* \\\j 
PRINT ((X=>); X, «Y = » ; Y, (( S =»; S I jijzti ^ 

: y&J fij Ja^ J& 0^ ol ^ ill, ..■■ J I ^.u^ J 

V— *J A, B, C Jl pi Jajo tfJLII ,jJVI gj^U^JI JU^L 



10 


LET 


A =50 


20 


LET 


B —76 


30 


LET 


C 3-38 


40 


LET 


S3 = A+B + C 


50 


PRINT 


S3 


66 


END 





JT 4>JUu J Ail ii^^J t 164 £>*>*ll *J*t j^U^JI J&£ UJCLP 
4-i Jtx- JT O^j dLvJI £*U^i 10, 20, ... jIopI ^U^JU jJ»— 

<\. fl-UsJ J*ki j£i^ ...<r 4 Y 4 \ iwlsll il^l floiaJ 

... 4 U 4 >Y t \\ «• flijt >-t J^ of 
LET jijUt JL*jl-I Jp U^AjJi lil : INPUT J>ot (j) 

*JJ jww -UP £*^l J^ 01 lJ^ tlili Ql^gJc^^Jl *«ji *UlP*}| 

iJjb ^>~*£JI c5j4 ^^-^ INPUT A, B, C : JJU* J*ot j-jjUJ 
y^cJ 01 c-3j IJJj . (?) fl|JaJ 5>}U A^ oli ^j^JLJt 

4 A >oUI V ^u-i J^AJ 01 Ijjjl I SI y&+i . <Lai» J**itfj Ja^JI 

tv ^i ioJI a~ (,) <L* ^ ^ Ut J(b**i .7, 23, 14 J^IJI 

READ oULjj IjJI jJjLSJ J-i-iJ 'jUj ..^m-4-CJI 

^^^ jjill^A^i^JLI IL^L^ —Lft^JJO^jj^J*— and DATA 

. jy^^JI JUiJ *WI terminal v-i^loli JUP *jb^>j 

J?Mi J*JU (3>UJI £*^' j**» 01 Ujji Ljt Lui^ijl jJLi 



Jo~J b'U . . «UteII 50, 70, 38 p-JUl jf A, B, C O^ 



^i>' . INPUT A, B, C ! l jy J\ J* ^ij-iiJ 10, 20, 30 _>—*/l 





: Jjuli ^J\ OjS 


nj> viUi Jpj 


10 


INPUT A, B, C 




40 


LET S3 = A+B+C 




50 


PRINT S3 




60 


END 





j* jL~* Jj~Si\ . RETURN KEY ^J\ A^a iaJ^Jj RUN 
*j& aJsu v^^j^uJ 61 ^-^ *-J ^*j . .^l^is—l i«^U pd&i oUL> 

Jak*aJ *j cr^V cr^ O^Uai? <LaiJL-* . C *J i B --J ^ A jwJL^JJ 
. <cu*J f^*j>JI Vyw^^y ol^Jcdl *Ji ^J^^SJI a>-Li .j>^v' r"^-i-* 

I 0>£j run o^-j p^^^'j 

10 INPUT A, B, XI 

40 LET S3=A+B+C 

50 PRINT S3 

60 END 

RUN 

? 1, 2, 3 

6 

n&J\ J PRINT gl»l ^ >" JUo GO TO Ji ^^il ^>iJ £f3 

A, B, C oi^ecJJ <jj^ {* ** L^ V^* £*>> ^^ J-i 1 — " 

: U* g»lJjJi ..*jJ*j j>*^' *-*-*«{$ 

_ TTY — 



run 



10 INPUT A, B, C 

40 LET SSsarA+B+C 

50 PRINT S3 

55 GO TO 10 

66 END 

RUN 

? 1, 2, 3 

6 

? 10, 20, 30 

80 

? 15, 25, 20 

60 



lii gtdi ji j*. vjjyi juj <(isi» ^.jLL; :if li| (^) 

li) *Jl ^ IF S> THEN 180 j>jJuJ\ !>Li_*_» . A>i JjU 
Ji j\ r U</l J} »l^) \A« >- JI JiJU >^ j, J\ S CJIT 
JU» >*fl ja J\ S j& pJ li] tiiU* yjell U.;-J ( JLLH 
sij\U £» >+S*z — * ,^1 j>-v-JI j_^j . JUUI ^jJLjUI 

^ tr"?> < > « ^ LJ ->' J* J»t ir*o => «> << « !i l » 

. . . {Sj\~J 

: Loops (OUM) CilfljjjJI (ii) 

ji* y .>- ou > r Ji \ & j,j *^ £+ ^^ ^ Uj ^ '*i 

LET S=l + 2 + 3 + 4 + 5 + 6 + 7 + 8 +9+10+11 + 12 

_ rrr — 



. Loop or cycle d\jj* f Ji>wJ ^op iiU ijliT ^ *ifJL*i \ • • Jl 
.up f^I^ to-* tjt •/ JT \ a^J J ^ ^ S fr*>J^ IjUJLi 

o^i . . ^>ii J! r J^ii pJ < £-*^i Jl y u>: * ; fJ > 

Ji K J^Jj Counter o» U iu^J iiUiL ol^k^- J fj-*-*>ii 

JJLJI J-^J Uxp !**» j&j , JO-vJUt f^jJI U^-J S f>*»-ffJI 

dJUJI ^>".^ W Ji > J* <J^" g^ 1 c& SOU process 

IgiU^JI J^jj .LET S=S+K>b villi ^ ^JJI 

10 LET S = 1 

20 LET K 3 2 

30 LET S = S+K 

40 LET K = K+ 1 

50 IF K — 100 THEN 30 

60 PRINT S 

70 END 



RUN £.U^I jru, 0j& 



J 



5050 



N J! > ja jIjvpSU N <*J 01 JJcJ jyU^JI JjJLhJ <>£-y 
Jp Ua^ Jn^^J < N iuLafi ^j JUolj 4 l+*j-*-< Jp J^au>wJ 

: jo*!! ^u^ji j* u^Ji* g^Ji 

5 INPUT N 

10 LET S = i 

20 LET K=2 

30 LET S = S+K 

40 LET K=K+1 

50 IF K =N THEN 30 

— m _ 



66 PRINT S 
65 60 TO 5 
70 END 

...4 t»* 

RUN 
? 100 
5050 
? 200 
20100 
? 400 
80300 

J** J J*c-J TNEXT Uju ^yJlj tFORj jJjUJ (J) 

10 LET S=l 

20 FOR K=2 TO 100 

30 LET S=S+K 

40 NEXT K 

50 PRINT S 

60 END 

JmS (30^^11 3U-I •!* J) NEXTjFOR C/f. AJ^ ] J^ 
U-UP K=100 Uup \jp\j ...<K=3 U-UP pj k=2 Ux-p ^jt 
J^ JT ^ jlJUr jrg^j ijj-UI K JUj t^JJU FOR ^i>LJI ^.U'iw.u 



.IopVI fy^r ^** • *illi > loo>- lil ^1 . ijjjj\ j~> mJ \JkJ JuLJ 
; ij^l «L»*H jijli" i-** v~** ^ Ji ^ <>* V-H*" 

10 LET S = l 

20 FOR K = 3 TO 99 STEP 2 

30 LET S = S+K 

40 NEXT K 

JOji yjy* COUNTER -W (jfAir.Ot' 3*u£ STEP 2 jl Ji-^^U 

*b j lujl ;DIM OaJJj Subscripts AJbiJI JftAJj — f 

iX(l) 0>& ^* vlJUJI W J 4jli 4^ t> — ^ ii^a^-T ^f* 

X JIJUU.I j<c, *1^ X(N)0>C? ^ ...<X(2) J>£j a - 

° r f 

Aw ju>Jj> U-Up £»^l» 0^» e$' J *4**f> J^£ DIM ^j^Ui-J 
L£jU>^ *w ^ dlli ^ Jit J</) \. jp ^Ull (j^ jt) 

. r. t . „ . i r t 4 J il-*P*AJ ia^dll s * 

10 DIM A (25) 

20 FOR 1 - 1 TO 25 / ^ y i^U S^jJI c-U 

30 INPUT A (I) i iy jT lj^\ 3 a '..s 

40 NEXT I 

50 LET S = A (I) 

60 FOR J := 2 TO 25 / »+*y <**^ hj^ •-** 

70 LEr S = S + A (J) j a ; s ^ Y «JI JT 

80 NEXT J 



90 LET Ms=S /25 f Y« <> ^*JI p-i' 

100 PRINT M \ Jfc->dl iljtV 

100 END 



Of Ji>»* :READ and DATA oUUj t^jl jJj^" (4) 

^ Uf J^l ^ Ija x» jU jAJl ^.U^Jl J ^ Jm ^<\\ 
u>>II ju* >T ft ij* ^& ol jU **JLjT yiu IJubj . i^jJL 

J*** C*^>. •••*»*!* •/* ■»•** Y - 11 V 1 ^ J-*^ 1 t>« .terminal 
Uaj . <JLu> >.^fl Jk<y jj* JT v 5 ^ DATA ^jli" (.Ui-J «*JUS 
J DATA v^ij t INPUT A ( I ) j# V-U READ A ( I ) s-^0 

. W J* 5 ^ J ^' «i u^J C^ 1 J END ,>* *&• ^ 
oUyi-oUUIj !>l AJ \& L>£. jAJI ^.tgi J, L£ 

lijl^l La 
10 DIM A (25) 
20 FOR 1 = 1 TO 25 
50 READ A ( I ) 
40 NEXT I 
50 LET S=A ( I ) 
60 FOR J— 2 TO 25 
70 LET S=S + A (J) 
80 NEXT J 
90 LET M=S /25 
100 PRINT M 

105 DATA 8,12,19,6,4,7,13,12,10,9,4,1 1 

106 DATA 93,16,15,17,12,7.4,11,10,6,14,3 
110 END 



. jJuU\ 106 t 105 J*>JI J Lf 2-i^ 1 jiJ&" V>=& 
i*j 4 £fi tdUjJI iil ^*t^ J«# J* JtjJbJ! v^jjj jjSJj 

. 4kj...,,JI *lt*Vl oiA j* Uu Jj 

10 INPUT A, B, QD 

20 LET S = A + B + C + D 

30 LET MsS/4 

40 PRINT S; M 

( c ife~«j ) >u~uJt ^u <«J jjb m>0^ s-^LTt : JLLa 

i^JI 0t J*-**) i^JU ^Ull £>lj (I) oU»h Jl-Upj 
10 input c :Vjt 

20 LET I = C/2.54 
30 PRINT I 

40 END 

35 GOTO 10 £_*i; : gtf 

a^uj V* - ^ t , t . n « T ,,. Jp jdaii JJu £>U^ tw^-fl I JUL* 

JkUij (xijYi) j^i JLiJi oUi^i JU t| . ,;-,.. [I J^. 

. (X2 j Y2) v' WI 
10 INPUT XI, Yl, X2, Y2 
20 LET M = (Y2 _ Yl ) /(X2 _ XI ) 
30 PRINT ((THE SLOPE IS)); M 
40 GO TO 10 
50 END 

_ TTA — 



10 FOR N = 1 TO 40 

20 LET P = n|2_N + 41 

30 PRINT P 

40 NEXT N 

50 END 

gj\ *(p) £ii W jjb ^O 1 ~>i ^^ v^' :JVu 

10 INPUT P, I, N 

20 LET A = P* (1 + I/100)|n 

30 PRINT A 

40 GO TO 10 

50 END 

A(10) Jl A(3) ijjJ~\ «JA ,_,*— . 3JUI ajJb- iJU-UI f-uij 

... *ntr (-») ...tr *\ (v) ...»r *\ (i) 
...< l« ifV (-») ... « \« ( « (^) 

10 INPUT + A (1), A (2) 

10 LET D =s A (2) ~ A (l) 

30 FOR I = 3 TO 10 

40 LET A (1) = A (1) + (I - 1)° D 

50 NEXT I 

60 FOR I = 1 TO 10 

_m — 



70 PRINT A (I) 
80 NEXT I 
90 END 

4 v- =u *y+o- <>=^i oe^-ii JJ- gbji v-iTt :JUji 



• r _ 



10 


READ A, B, C, D 


15 


LET G = A E _ B D 


20 


IF G = THEN 65 


30 


READ C, F 


37 


LET X ^ (C E _ 8 F)/G 


42 


LET Y =» (A F_C D) /G 


55 


PRINT X, Y 


60 


GO TO 30 


65 


PRINT ((NO UNIQUE SOLUTION)) 


70 


DATA 1, 2, 4, 2 


80 


DATA -7, 5 


85 


DATA 1, 3, 4,-7 


90 


END 



F ^mj tV- *-A*JI E ^LuJ 75 ^>LJI W .\>i-JI D 4 oyJ 
.V- = u ^Y+ u -t 4t = ^Y+^ crdaUJIj r=^Y+^t 

— rt* - 



^*UJ- ^y^l u^*^' j*\& r'jjl a^j £*^ v^Tl I JtL* 



10 
20 
30 
40 
50 
60 
70 
80 
90 



■IfflW 



FOR A = TO 4 

FOR B = TO 4 

LET X = A + B 

IF X = 4 THEN 70 

LET X = X _ 5 

GO TO 40 

IF X = THEN 110 

NEXT B 

NEXT A 
100 GO TO 130 

100 PRINT A;B;«ARE ADDITIVE INVERSES)) 
120 GO TO 80 
130 END 



/for a=o\ - 

/for b = o y^ 

\ TO ' / 



LET X = A + B 




PRINT A; B; 

"ARE ADDITIVE 
INVERSES- 



LET X-X-5 



— ri\ - 



*i>J*> wUJI o'ljl^lj jl£^1 ^joll ^^^ al ^ _ \ 
oU-l o^^wt jj <'.*» UJ L-ljjJI J ( ji^j) f-x*x~J I^JLjl^ 
J^-iJ ol ■*-*£ g*v-^ ^/Jl o.L^UjJU . ^u*iJI *Ui / l!^ <JL_*j»JI 

jT^i Ub .iibill O^Uii J oUJkJL y,^... tf h«7 WjjJ 

. oU*l^l JUil *itjjl ^ji 01 ^ siJUi oU j;^i o^l* 

j Lij S^Ul oL-U ui j >^y» 0j& ol v^ ^W-^Wj-" 
wJUj v'-^TJ *-i'-ul J.,* ■■*-?-' ol 1L .,Ut,H ^.a-^l.»-7 _ n 

i*~UI j oLJ^I J*L>j Mill Jiui .J*LJI ?•• JU* j UfcUjijJ 



<(W*>j) ***•" J J^l' V> -J £& o! ^lafc JLJtJli dUi 

. (+*& ^yji uyi *>V"j v-^'j 
J lUJj oi^ cry-** 1 ' *-^ ^ ^ ^ • W~ J-* 1 ** •*-» cr^' 





• u~iJ-^ M * 


(^L. v-LJ _ g» ibU.) 


u-f/ (') 




!li*ty ySaw 


(auiij i^iii o« s*Ji) 


^Jj=j 


(;.u-[i «>J,ij sui o- 3*Ji) 


0f = (J» 


( { ^S^ v-~*Uj ) 




(^ij J*will fy 3*JI). 


C . 


\.. x_ _ 


— *lTiil <~J 



^1 ^\ 



_rir _ 



(^ 4 Ji J Sib £> gJjJ.kas^ Hjk-'ill ^ 



t S*,J1 -*■ 4 drill jUW >i J 


(3jJ»s=j- 


. SiJaJI J oljjjJI iOA j 




ixl O i^^4^ll ft^ill J 


j-OasJ 


. ■*4^ 1 *5> -*■ «jW 




j* o-LII * t Ja*Mal1 ^ i5>ill J 


f>=i5 


. outomobile collision oL*s)l 




C^ c \~S* v-^c^) 






il 



(0 



il 

«^II ^ SLili o^U* o^JI Sxi ^—ss^ 

(Vwi s^jji ^ sbu,) V d =i/ <-*> 

!bl} SUiy ^ l*Ja* ^dl 5U1I r u^=u> 

. turning Sill I Jai (_Juo» Jj* ' *?p4"' 

l#*^ yiU c l^ J* > lift ^1 r ^^ =( > 

* ^11 J*U* ^ t S*U /J^ 

(v-taio '?=^ o) 

disintegration S.uti-1 fjjOjJ' <j«j o^o-jbrs^ 

-rtt_ 



. XLUJI oVl>*ll «i* ^ <*&j jijli *U**i — r 
j^ La JLJLJ! pyuj . tj^h oL^U^Il j <JLa* ^/*j>> *lk^l _ r 

j^T J** Ji* 4kt;^|l j* ojoiu -LJbJl p* ul j-^-y . o!A5LULI J^j 

;i^JL^AJ i*^Jb (!) 

:^J) ***Jb (v) 

^U^fVlj 5J*l»l 4*c^JI a_m>jJIj jJiLJLI —surveying i»»-L— Jl 



jj S*J\ j i*v>UI d^pllj ^iJaSj ij\j*ci\ ^jV^'j <- 






-*fl_> _ o 



>0 J>u!^ ij^lj iJlCi^lj ojJUIj SjljJ-lj fr>-aL!lj i^jiU-l^ 
J <*ji>wJLI oUilJI Jp cJjjdJ ol§JU ^^Ljcj j^Lj _ v 

•••••••* 



rn — 



^t$Ot'f*}>- Jbw £>kH oli IJUj l»i^ J^ J**£ ^/ll OIoa^U 

— (j;>^l — oil! : jyU^Jt sjmj* jl oy Ojrd it j£c <^J' «>* 
4 oUo^*>Ul 4 o^tSil LJul (>^Jj j*j<^ a-^j v>^ j' 4-;jlL* 

*Uapj OOf; i-— L« CjIjII'^jU aA'hX.hJ 3JUu> iJL-P ijjf i^JLnJ 

^ <*Uj . 4i~*J JLJbJl y J&l £*U*JI fjAy JA l^\i J$Lj 

. *Ua>-Vl ^^^Jj ol>UJIj dljK**fl 

- rtv - 



, .LJbM j~*£} ijij* fJ&j olJUb^l J-i^^r-idoi _r 

.^^^UJI ^U^JI ^jru-chJ Ol^y AJLi jl _t 

j^opL^ Jk j^i-^ j>*VI *LJj v J oL*>L^ |JuL» ol _n 

^>^i J* «liUj ^^i/)) ^t -ui-o L. ^U-t JLJbJI J^v J* 
J* ^Li* ol^Uy j5U^ ^ ^ ;W&, ol,> jl-JLJI 

^U ^opL, Ja fi^uNl > U-L-Sfl oU>JLJl' {# ^Jf\ 
> J pAO^U > fj^cJI Jp ^opU Ja f^ikll jU^JI 
c> (►***-* J*> ?r^" Ji* ^ ^jlpL^ Jjb ?o*iLUI 

^^idll is#ljUI tfUjli* <y S^lj^VI -bjJ ^ill *^jUi! jJ^ 

t>* \^ (&*" ^^ LT^ 1 C^^ 1 ^^ JL>J ^1 ^j 4jt 

:**!>»!> (O^ 1 -^ 

evaluation ^ 1,-U jUa> Ot j£c iiJLJft «JUJL» *kijt JL^j 

_riA_ 






. «<J»l.uVl *• gjjjJI J& \£JU ^ ^1 jbJi>J JUL* fjic}\)) 

^U* £j2» j^fc- i 4\i* «JL* *UJI oL->IjjJI ^Lljj (0*^> 
oi oUyL* «»• ^1 ^U-JI (O-*- 1 -" l ~ ,a -nJ formative evaluation 

J4-J oL>b Jl yi JL-JLJI ii>L- j^ Ob-..* £*_jL- Sj-jXp 

yisll iLi&l JUJbJ ^1 u» ^j *liiT (f^ailJua ^ LcU 

g**j tJ-S« c> <*-l"»-l | olJL^il (^SJai-VI) ^jlJII 
JU iJL**dl oljLs^^l Uj!> 4 j^-jJtil j^ *IjVIj oULJLcJI 
l£p* <y »*UI £ -*»JsH J* 1 ** ^-**^ tl£H u^ 1 f"'j ^U"-' 

• «yM pal 

J) *>J J ] c> ! iv* cH 1 cM* Ji> 0* *** *%> cr^" 
i^JB, ^>s ^1 ^g-ji ( f >l) ,JUI (>t Jl jU ^ 



^^*P^^I^**^J 



a^xA Ul 3-^^lsJI obL^-VI J 4U.A.T..H Ul-Sll OjXj, 

f ui*Sii ot vi . j-^2 ^1^.1 ^ ai.tr ^.>*> j\ jjuuil 

oUUVI j* Jtf) tiJ^JUj iiWJJ oLUSJ U^ 0^. 

,jU jjiu ^^ V>L-^ u>M (C^ 1 f'>-,^.^..» d*^» ti-sJLL; 

«5\* a» j» a>^ ;u»-j pj* -u^ jlo>lji j_« ajLjj ca^~* 

ollkil j* ,yJUdl ,JUJ task analysis J*-JI JJL* |Ijl»^— L 
»_jjL.i ^;) jj^JUsJI |JLJI ^y ^Sfl ^\ 4 U„.i -,-H 4„ 8 ..-JLo.-JI 

jT iU^I 14-.L.I ^1* J.W o|>i SO* Vi.^ 1 ^>^J •(<ss»^ 

^>-J oL*ib^JI j^*^x *iV cj* f"*^ (JjJI summativc evaluation 
^Ik*! (joJLiJI f laical Jtc j*j . <-JU> ^JU i^J jl i^j 

flu^iJ jp jly l^ J** C*>Laj±jc* £«JL J^Jau ^JLfl pJLJI 
iul* 4 , 1,, ^ oljLi>.l J*-£J sjkii <ik& <3^> j»a>w-jj . w^U^JI 

fj ki\ hlL* . 4JI ^Vj ...^Jl (fjiJIi ^U-J» (^iJI 0* 
a* °b'y J** 1 f-£*-J oU^UI ul ^ Jil+ ojS^ ul jJLc 

Ol^Ull Ul ^yjuc ^b U^ji cJ^II ijJu ^Jj j^UhJI flJL^-J 



— r« • .— 



j^AU a»>, j5j *» J\jS\ fjei\ Ut grading ^ufcll ^U ^ 



«,U i^i ,>- iJuUJI oljU^-VI J J\jS\ (O-s" ^IT •** 

JS1 compuution <L»l~A-l oljlfllT J y ^ w * :]! il«u-JI ^[fJI a - *-!-* 
.oL^UJJ 3ul=*l oVUl yi j^ai mI^I ^l>JI a-l-J ^ 

.oL^U^I Jt J~^cU S^Ap Uhift **jl ^iJi items £s\)jJd\ 
oli> vJui«*J JUiAf (JiJc-J v^- 4 oljL^-VI y* J \±J>\ 

t_>l.u}U c^L u* : .'.^'.» jo^ 1 ••** <Ji-»-» '^ >**-* -Mj- u>j-«-s-" 

jsjkJi, j^jii JU jL^-Vi ii» : gall v»»^AJ jLi>i _ > 

~^ :<JL.t jJ\ JJi»i j*> U* iU-^i yJ v l - :: -£- ,, -» -W— ^ 
J oUjkil^ oU^jJIj oU^jcJI . o^*^ jj*JI ol^^iw^l 

_r<>\ _ 



jJLJ) ^lill c*L*\iJ\- ,JUJj jlfi^VI ob^j S^I^JUI oljl^* 

: JUJI jL^-VI ol>* Jb-t ill*! j,j ,wlj oLftUj (j^!>>- 
2j^x« ^v*LJI OjxJ «^^r >*^ if^ cJ f iu*w» *>Wx ^^ J*-*' 

OUU-VU vlii-il <*>~Jj . <JI r-^ ^J <uJl!£ <JX* vJ^J 4-noJJLi 

iiUiJ *~^iy rj***3 ?*>**& *Uo>-^fb * <Sj&3 ** ** *< > 4, K fl . ■>« ^iJI 

. feUI J JLJblt 

JJUI > Ifbil j^i (UJjL^I ^ *Ub ^JUI) JUJI jUj^I 
ijijl>» *JL*j . iJLwJI <+xJ>\ jl 4«*uAl ji jUJ J^ y <LJiuU)l 

J^j .jr^iJI JU- j^joi ^ iyljl jJUJ-t^ ^UJLI JL^^jJI 



^UVIj i^JI J>> pfiJI ^LJU j-£Jj v>*!>JJIj j^JLHj 

.mJ^I opl^iil ^\»J\ 

Oli >* =(v - a") (t - a-) ^'^ !i ! 
.>««U U jl~* OjC jt v-?: ( ^ — t/- ) : ( O 

.>««u Ujtwi jjC ol ^ (v-- — ^-) :(r) 

.>gi ^jL* ol v^ (v _ ^-) jt (t _ ^-) :(i) 

.iSjA obU-J :(•) 

: if i> jto-t ibit ^ oUl^V'i 

2*l|^JI Ji» oL^L ^1 ^ jj\ g-*U>j ^jil 01 s_-»»-t _ 

Ji^V . ^^LJ jL^^-l ^ J/tfl *>U J+> (> ) Jj^J 

. O^lJL* oL^jju,^ o-U^-V]^ c-34AstfJU 0>$sjl \-k£ 



5 




^-v 


-*> 

7** 


I 

*- 


o 

H> 

It 

< 


7* 

> 


• • 
II 

> 


I 


3- 


J- 
< 
I 


> 

M- 

H 




^^ 

O 

1 

< 


< 

N 


5- 




*- >- J- *># 

^^ ^^ N^ N^ 

*■ > * ? 

H N 


o r* > < 

N^ <W N^ N^ 

II II 



4' 



—r»t — 






tfJUl (JLdl J* o^» Jaw oO»;j £«^LI i-.lji.JJ jL-l^-Vlj 

....ol^. oSl ....iJuJJ l ^ F J^ r jjsJ\ jJJLI ^ L. (y 



rv : (^) ...-TV:( V ) ...-TV:(t) (i 
.... «*[_£.] :(^) ... -^E\,:<1) (v 

. . . i*^U W*»Ji 
•>* ... jii- ... Jl jst jp ^ ( \ 

= *u* + V :(^) ... -£. :(t) (> 
... = "M x •*! :(^ ) 

(") u" V + V (") 



V! 



^ 



_r««— 



oljL^VI »i* Ji» tiff* 4 f Ul •tf'.iJI t L-ljJI j^ t <JU#Vl 
prognostic test oUib^l ^i ^J jL^I ^ -^ (j jJ| (jJk - 

jrf- .LViUI Aiw <jl ^jJLlI JL*L~J oljl...:.^VI »jjk JjLy 

.LoUl ^j i^j^JI aLSjVlj ji>?l ^i Jt*U Lit oljLi^VI 

J opLJ ^1 JjJI, oliljui-'i/lj olj^JUL ij^ <J ^jjl 

v> qUcJI »^aLv ^aUII, oljl^ii y^II J* i-.-:-^. O^Xi o! 
^i prognostic test )~J jL^-l ^ J£J Jliy . Sjliiil : • % M 

J>ai ^kJ h (-0 Ji'(^) 



SSeUI latfbi J Utf Jij -aIUII tJ A*\ JU/^I tlkiUj 

J^JtJI Jt< ydl (i,UI) vill v i>w ll *>l yo JjSl »>l 
*Vfl J^JiJI jbJ6> W> oUUVI J-JLj ^UJI .jJLIj l^* 

v i^ - T ^t = <crt =^ v \aJ( \ ) 

.%» ijljl (t) 

. .. nx[ T (n t a)_ T (v t g)] J. 
^ Cf WYA 

,> * ,•> (1) 
WO (v) 

^• * > (-O 

>•• i >• (O 

: J^ 1 J tf a* ' w f? ] u<»>. - r 



Y- 
Y... 







\ 







yo — 



~ ii^JI t 4« ; ii,:,.,.ll iuUaJI 



r ' 

r«v— 



a- Y"* = ^ (O 



i 



v i -t 



. ^j I // ^C^> ( V ) 
.^ t ^JcJLI ^ LiJI IopU 4^= — LI iiii (^) 



^r 




: jU 



r 
r 
r 



^ r (i) 

c/» — + j- (v) 



f 




1 




> 




4 *u> 








* 




<J 





\XA. 



<k>* 



\ 



•jj-~* 



V f V ^J'JU «-*-^' f?~±\ a* u-^-' (v) 




jLo* s,^ JUkJi >» Uj rtfcU, v!**J' i^-< (v) 



jd>" J*>/**'*>H ^ .tk* ui 



C***-* ^ 



L Lf J 



,\y.i ^ydi J* xi.%Jb £5*^1 













t r* 



J> olili Oliii* * 



I olilill JS^tJI ^i ( ^ ) 



■u* 



y (*- , 




.... y* ^ ijij j&ji ^ (r) 
.... "Ux \w _ \r> x >v (r) 

...,> jjUil av-,^11 
y» Ci>" ^ «A* jb J^ J^ J^d £~* jijUdl jt oljL*JI 



— rv_ 



J Is* 

( . . . . T t \ * • ) V*^ 1 *••** ^ *3 

(....i tr 4Y 4 1) U->wdl Jo*Sfl tt 

••••*••• 



_r"\\_ 



Ul oUI 



£ 



bJli ^^Ufci! ^ JUoJl <L»*J^ °/r>-,? (J^-J (V (r^J-^' U^jlpI 

IJUIa* villi JLju ii^ (j^i f (*r. S^ ci-^' iw»jJU« (jiv ^ J^-l 
jl v-^ 4j\ V] ^^HIJ-^J' (^5* <**>-U *&?....,« i-^l>* iij-t> a^JljJ 

-u*>JI o^Jiil JjLt*» <y JijLt L»julp <JL*-£ oI^jl-* jy ^yJ 
I Of. oU^XaII ijAtu Ji \<i fJU> LiU IJJj . JLJbJI ikijb i-^Li-l 
J*aA!1 ^y iuJUl ojli^l ^U <*\+ *c£-uJI t/y-^' ju^LJ iJU*JI 

cNA^l* cr*>?" a*J^ ^^3 k s teci\ < f UkJI Ja*» ^JU jJL&Jv 

-.fllfcM Ja*» _^ *v 

<jiJ! JLJLJli . ii^kll <y ^! oil! ^y *l^*» 4 ^^-j ^JcJi <y ^J*jw» 
l-i* Jty . * Uidl ^y Ji&L* a~a> jj^j o» *S>dU >> L« , $ tf fj 



— rnr — 



. l^j^Juj SaUtU ajUipI ^--Jl£ li* 
Oy^ll ^ 4Uj jOJ ^ iu- Jjl j^ Jut-i -a* ft(j^Jll jj-j-ULIj 

J>3 . v-yoll ijb>l j\ JLJkJi J^ iLii vW—l ^->'j < WA-* 
JUdl jv'y W*Lr* W-* *4 ,J 4 '-^ ^' tjwM -^ v^J>JI ^-uLJ 

J^AdJI ij* *}yn* o^lsu*. iiljuJI J> y>- (ji ^^ J Oj^tJi <«u-J^ 

Ji-/k a* W^ o^£ f^' -k**" ^JLji ^ laM oli f j^j 
ii^^j^j i>**ilj O^J vl^: J-aaII (ji oLL*AJ ^-U! In : In -* : II 
laii- (J>^' oIjLipI 4>jJ <ol VJ . iilli* ii^^ {$j-f*} JLj-»JLlU 

Jf jl ^jaII u^pI lil ^/b ol j£x fULJI L-i^i . (UkjJI 

• f Lr*"^L* f L*i**ifi <j>*h: o**** ^v^ 

ojuic«j w iJL* j^J jJ (^Lill JLJbJU ^j-JUll ^ L »jUbU 
^jOll 51* U* O^Sj Ol j& OVU-I ^iLAj ^ ol VI . ^jJUJJ 
JiJUJ ^i yl oU^JI Juo -oUa^l^ J^iJI ^jU v^Lill vJbdJ 
jwyju *• JLJbJl villi ifU- iiib» ^i ^^JLtl -l£ jlJ jl JJ^JL* 

O^J <pj^JL1I ii^kllj ^j^ll •1-sJl v^ ^' v^ jLj-*JLJ1j 



.r-\r — 



'3 



^jui! </iJI 51^*11 o* »^i .4*UJl j* T»j^ JL-JL? Jf 
**^y. $ t/y^' ^*" , i < *l>^! <W-*>-l a-« r^l'j oUjUI rjjj 

li\jj ja HSJ& J*ill J*b 4&J.I ja * Lf A, vMJtll Ji-..,JL-JI 

*1>U** j\ *y+4»S» *>y»* |»r* <-*&£ IJL* Oti ^-jO-JU oLsjUI 
<*** iJ.lill jjiJ ^1 .Jal^l v^ "*^J ^ v*^ J***" J*- 1 * 
-LjUI ^wjjsll Jo, ^1, iUJI qj d& ^1 i»>L dISj o.U 

^i ^1,11 Ol jmJ^ Uu* SJjLU <^jk i/yJ-tl J-r-S-i Of O^U-I 
UL jJS 4 J-^iJI ^ jy*y\ aid i>wJ> o>>^J 5juLa> J .* i II 
> (*, >UI) UyjJI 5,bl ^Jl OL^I >~ ,> ^Jdl 
0j& ai 4T ^Jl pJI > i^LI cJ>i IJuL, . f UU UiLiL^ 
U JiiT 6a> U Ji 01 <d,U 01 VI . ^JuU ***, UL*> 
y v^ 1 j^ ®-4-^r W^-l U-U^ ^bJl r>-Jl TiU- Lju f 

°^ ^J-^^ ^ -U**>UI <ij^ 4 — iij o£ JL*-*^ <JL*^Li -LjljJLP 

:^*>JI ^-jjJl il-ujj JaJanill _r.v 

jl jJH\ iaJ^ O^j 01 J— C-o i . JjVl ^Jdl J-. a^juuJI 

_T"U — 



. j^L'j cJ^I £-Je> >•**!>«* Ju^fcJI V. f>"i cr-" -»' V. f^i ^' 
ikJ- i»l=£i .S^-T Sa*L-» «opLj viJUS jl jl£ » l c.ul-JI ^jjS\ 

i«j j,jwJI ju; vJkJ j* ifSl *>• <->>& oi v^ ls-*^ 1 cry-*- 11 

^y^JI ^jJI b£»_ Jij . ^-jjJI *Ujl «U» ^rf-liJ Jl>^-lj >-»j^ 

u-ji J' **r l >' try-* ^ S-iJ-* 1 uv* ->' • J i J *" (C* 1 ^ C a - iJ <JT->* 
ja OOAI ^-jJdl £>>. b\ <~+. jj-jjAJI o-i* j* tfl yij «;Wa*-I 

^N £>* £ WA' u"^ 1 J^ U ' JA ^ **** ^**"^ ^ yjJI 

£\A\ 3 oljlfrll ^ (^Li lU Ic,) ^jlh» jWi^l ( \ ) 

. JLJdJ Ui^l 

. ^-jjjl J»l j*i JuJ^ ( t ) 

.,16% i~xH\ oiji^ii ^ oUi ^ &yJ\ jU.] jujl^ (r) 

■.«£jl i-JLcil «kiftl jL^I u) 

■*-*» o-J- 5 -^ »>*-* u-J J ) o"-^ 1 ( £? ) V>b-t ■*->•»-* ( ° ) 
y ^jJUiAJj -*lill 4«i JLJbJI i^jJis>j ^jtj* jl *--«~U> JiU-j u-b* 

JLJj-aJ' •L*tH , J £-»l» J -" «L>bJI CjLpI^-* «_* (....jl (JjLp ^-yi 

. »^J ^1 ojlib Sili ( n ) 

. Jyl\ v*- 1 ^ -b*HJ oUjJcJI- jujw: (v) 

. ^Ij oUUaiVI ( A ) 



: jt» ;i^i js- ^J. oi ^ ^jji jj^ iiUj 

? 4-yJtf L»J- tfJUl U ( \ ) 

u ^t ?ji&Sii «j* JUJbii (ju* ot pjii j* o^i liii (r) 

i$>J ^Jl 5x1^11 a-SlI ,j* L. ? ^jjl ^ju" tjujj' ( t ) 

i-lj.jJI ^U opLJ L>J ^1 4....U-JI Jki/VI ^ Li (n) 

?u-^l c>" <-*/ (V) 

apUi ^ o^j ^ . ^-jx'i ^i ^ yji a^uSn v*l* (Jlj 

JL (^1 ,jl*> .^j £j>' «JaJ-l J_«-ii 0l *(^julJ[I ^juJJ 
01 ^ JL^sJI J«i i, _,t ol»U-J ^l/J *jy OjSsi ot ^ ilai-tt 

J 1 £^ cr^ J^ J^i cry-*" ^ ^Vy ^ VH* o^ 1 

. ^jJI »WI jL^-L LJI ^i 0l 



-^jj r**py 



UkJft 



o^ 



^oJ *w*L* iJaJ- iJLjL^I AJLiJ ^Jb \jjjf 






. ttl&ll oliWI 



£H>* 



__» 4^JUjfi> ,„ ( 



jJIUU ^i 


iLutJ^I v^i^ 


re 


* 
iiUJI JjjUI £y?%+a*J 4jw^i^JL! <L^J „ 

i-^-JU yt&Ji ^^^ ^ c^MScJi iiSlu — 



— .m — 



i^l o^UI -^-.-Y 



jtf-tfl, ^1 






ikuvi 



r^iy 



.iJa^l O^Ull J?- *<^U. o^^ck ic^l^* — 
d^ cr") <i^ *WJ.I ^ jyij ^*U> - 

. JuJbJi ^-jJll -Aiiaj (ls*~J' o^ '^ «>') 
CjL-*L*N <h*J <**«*) JLJbJI S^i ^^U uiiJ 






jilWU j*jJI 


*k£j^fl 1--J/ 




tr** ' jj^ 1 tr** * **Jkifi-il oU^ImSI «*»*!^ — 




oLWVl yta (oU»jll jL^-l « J>Sll iUi 




&LJJ iiLall v'UI JlCiVl i y/ JM if** 




jcS\ odiUi JJ- dy^-» ^ < j/*' ^ u* 




iJU-j i^i JJ-t <i J A*-> J» . JjSfl S»yJI J* 


>• 


•O^'a* cP 




ili ^l£j .<uL£j , .U»L# jd^l*» J>- ^«I <-iiL» — 




Ujup JJJ ZSi iiisiti o^UJJ ,>ydt £ . UL JW 


>• 


IJjU Sbtt *A 4 «,>Jk* j£* jt OjJk* 4 <JU- C>j&. 




Ull^l C^ J***H ^ If**" J»*j *-**"!>U JdJ^ — 


T« 


.^ail 



-HV- 



: ^j* ik^ < ^ > ju* 

oL^iU Jl y Jju.^/1 oJLfc aJ&clJj i>w>wJI ^Ijlp^I ili I* il l 

.>*Ji j-i^ V 1 - 11 W*mJI iij^Vb vr^ 1 
?ollill oJub J^ U)|^l j& ^1 oULJI ^ U - 

^ <*U 4AmA> ^a** - I + ^ SJdUll J?- ^L^J ^>-£-c Jjb _ 

. r^all iJL** *l/rl cr^ <— r^r 
^i\ alo^l J ) UJ I .ij^S'l J^ *IjlpVi J**- fJL^-l . 

1. 

J^^j) >•>•> ^rW^*-? Au^l <k>- <>> Ojli . (juJI ,ji I^ajl^u-J 
oUy) 5JUI i^^wJi j>Iju-^!j i s n wg ,;Ji.H ^Iaj^^I ^> : ^aU^i/l 



—riA— 



f^U) JJUc ikJj* UUIj ^11 il^l C^S sjf - 

?.UW «kJ>i iJUl, vr>H *Ia*Vi 0>j UuT _ 

>oUII oLJOl ^y> yuij v^i aIj*^I 0>j uV - 



?yui — i^^ji iiopSi iii ^^ju ^jui li^ jjk — 



r^fi« o^i JLo>UI oL»L^*)f 4*£>>Jj ^j-UI obLijI j^j 

Ifi^ju ^1 Jy>-Sll ^IopSU Ifi^Uj JLJbJI JUL* 4*.. -*.,«*.( I ^IjL^Sfl 
ULj^S ijd^) ij^>waJI ^l-VP s JI **JL 4«»„^,» -Lm.U- S^kJL ^Ui| 

^Iop^I ili ^ *JLI LJL^-p ,j^!>^ kIUJLT^ (jvA-I ^^ ijJiJ ^J 

io£ lAsf 4 Jjill ^-jjJl ^jui 4^-jaI! J^ v-ij-^ - J— ^ 
VUj vr^ jUp! Jl c b^ ^1 JLJI ^^y v^lT 1 (r) 



_r"\\ — 



4V~ + •" <r + + « + :jl u g-t (r) 
....<\r + + v" tt" + "v* 

r + _ a + <r + _ i + 
r~ _ a~ <r + _ a - 

^ j* v^>H ~*>*~>**b\ jlji**ill *»JL J^U- o^k^^. J_««*l ( o ) 

^ji r~ j* i^^wJi jIji*>ii *jl ;l-U- o^^* j^pI ( *v ) 

gjtt j'-ul' Jc-L^ tjj^ (^i^Ji^^^gJjJ Jj^tn* O) 
^1 c/^UIl ^ JU ciyo ul JUHJ i^ill i^U ( r ) 
JiJ* J* V>*J uiii^ 01 JL»JLU1 w^jUI J^UI (r) 

Y Y ^ Y 

_rv* — 



— - ■ — - + o- y + w 



1| rt t 

:JJUJU iJ^I c/fcLLI > 

>-» - ^ — o* ° — r <j- '.A* " 1 + a- • — T i/* 
>* - \ — ^ T — ^ t>s* - \ + ^ Y — T a - 

.*ir L^ ^l i«* jr ^ ^ ^i jjl 

< ... + ^ + ^r-4... + c r*»^»+ ^ t t + ... + ^ 

*•• + tz-'V + ,j* 
il*U* JT tijJl>- -*>^j ji^lU iiUI ji^Ull j-j* AS (jjL^> 

.iclJ 

. lj^i\ JU c/^Ul c-r ll JUTU JJJ ol>t (JLsdj Jaall 
T t r 

'!>? crW t/y-*-" ^^ {** ^ wj^ ^>*^-i *^t v^j 



i^joU jojJ\ -r.v 

^ij 4 iikil aj-^!>W ^^jJiJ ^ o>JLJj <jj-**jXj (J*j— (^JUI 

f^UII ^.U^JI Urf j>ill iUjIj* U (Y) 

ii^t t_ju£j <o>L#lj j^-^I ii^kiiyfc* *j> ^U-l JL^JUJli 
ii ^t 5i^ ^1 Lit ^U*: io*- JiVl .1— JbJIj . L,JU <u-J,p 
: ciyw jt ^ JLJLJtf villi ^Uj . ^-LJI <j;t y-^ ^/^ cr^-^' 
^JLji^AJI iTjLL* «ji» *l i~*-y J***M cr-y*^' JUL* ^j&z*" J-* 

?v r t uir <<jj ^-i/ ^ v^ji if>u l^-" oi^tjui jjb 
JUbJi oi^i u ;jl£. ^t s*!> ji ^ v>u ^W!^ 1 <> 

— rvr-- 



jt JrtA^I j£> ^ ^j jl i^Jlj ^^Jl JJU-jJU 

<$*- jt J^ J*- ^ <*s^ lP~* ^^i <-J>li&^fl jJLw ^jj* 

twJU^I ^ I 'iw J {J"JJ* Jr i <ic^l Si ^>; *£ jli! oLj-JJ jl o j-laJ 
•JU J>-l ^1p t/y^' j^i?<:<«* f» >>«^" ->' **£/?* *-'£>*$' Sjuju*- 

? JLJtJI jj^ >b U _ i 

J* f SjujUJ j\$$i\ ji ^i i>: jLJzII *J/„y^« Jj> . i^jUj 
oUljT A***** Ja ?<» w* -Wsll u*!/*i cr-^ -^ <*-ULL« 
jU c>t j£c ^ ?*Wj ?£>**Jj ffUi^L ^JjjJI v^rM 
jji ijAMaJ Ay-JU *o*Lwi juc jl JLJbJI *i^» ijj* ?SlL*t JLofcJI 

>J.V^I ^ ^iltJ ^1 4*U JU; jt *L>4 j! J.J _v*!>J» 

? 1*^11 l>j& <JuT (l) 
ia9 ^j; L*JUp iltl&II ^->l>li ^-(^ ,/wp- ^j^l 3V Jjb 

—rvr— 



T(ul>i" v-r'j" g-U J/ (v) 

■V^ 1 pA }&• v^ 1 ^ *J>^ ^jAll u^Lj Lojl* U^Iju 
l^ \tj* £fx v^riy 1 «y jn^ <rt~* t> <-*• <>>w> pi jiill 

OjUJI ^i ,L/>UI ^-tJj -JUpI ^iu* ^i ^jjdl jlpLj iJb^iJI 
9^-jjII ^opLji JL.^" ^>w- Ja (a) 

<l >»Ji ^jij ^JU Ujjui .jljijll J *J L ^ « o ^i iOLw^L^Ji »j->*->- 
U <J oL*dj iihil jl^llj ^jJJI ^Ll&Ij Ly-V^ 1 ^n^ !l 
jl^4 ^ ^rij-^' ^ -L^fcdl (jiuw ^jJll Jsjcu^ jij . <>j_*. yju 

^jjdl eilj-it c^£ olp^jf <y *l>- UkJI ^^J <*^JI *lj^-Vl 
. j£f JWJ Ji ioy SupLJLI j^Sj jl j! J^oill ^i 

U^ o^Cill > J j\j^M\ J* tfjai ^U -ui^ <jl^^. ^J 



-rvt_ 



cMh*J1 ^ -*H u-J^' M'afll (j?» *Mf 

oU^* Jb.u ^i L-Jj Ij^ ol^U^II <y ^j^jJdl v^J' y-^JL# 

ol^U^II <;>Hij i^U- &uW olg^UjJI ^jJ v*-^ *-X-^ J ^Ui 
yo; UU diilj . «>J>>L1 vvJd! vt^JI »JL* ^J / «-^^ J*a-» cr" 

. ( jJ& jt ) {v^ 1 ^'^ <3** ^IfH&H ( \ ) 
. J,l£d! J J^UJU *LJ! ^ii) tf ili:i oU>J>I! y^J (Y) 

. (l*L,baJI jt ol^U 
j>U £*U^ j olp^y Jp ^ d^K* jru-j cj\*yi>j±\ v-^-j^ (r) 

. ^JjfJl y^- oU^yi v^y ( t ) 

. aJLI^T Jap! . ( O Ip^Jy ^ 



rv* 



• J^ Sr 11 CT ^ J &* J C * U ** U (A) 
.£^ ^ J^i ^VJi v-w (r) 

.^.U^ll v-lu ^U^l <j;>uJ1 (r) 

• *k*j c*^# ^j^ ^>»!>*"j oUjyJij ji jiiJi ( t ) 

.UbuU ij-Jlj ■^l^ 1 £H* ^ ^ ^ JU * ^^ "^ ^ 

.^j UJL Jl£Alj JjlaJUl (A) 

,j£&di j^j iiyu ^i)i (r) 



^L-t J* k^a oU^yi JJLJ j^ (^^1 j i*AiwJI JJLJi (r) 

,l£ftl L>LuT^ JUUdi i*> J*# ^ Vh»>» ^^ jc*^' ( i ) 
iJ*UJl 4w>!*M cO*&ll > * J^sUj *M ! j^JJ J~;> j^ 

. J~**dl ^-LiJ ^-jxJIj J LJ bU oljLtf-l JU w'^Il <sy^ (o) 



.ij-JI J ijyja. (o*£iII) JJUI (\) 

• o* 1 ^ Uj -*J J 1 - 11 a* ^" -^ ( V ) 

. v^i.j sjlT ^ui o^Ctli ( r ) 

. *Ulj J-5U-I j^iJI jp JTU ^ o^SUI ( t ) 

. l^i j;- jj\ oUyUil JU XwJ o^Cill (o ) 

. iLill ol^UI OUf lj ^AiJ J*^ o^-iil ^ ( "\ ) 

jfki\ 3J») ol^Ull fijusj J.US J* o*U o^iLiJI J^ (v) 

. i.U iL* c/*SUl J- J* o*U o^Cill (a) 

.oljl+II ^UTy 

: »\jy\ s g^ji _n 

. iliUI UjjdJ CjU-1/JiI Jbyj J» ( \ ) 
g^yi IjJI g^l JUUI J* Uk; £-1^. vLiiJl u ]»,,., Jj» ( r ) 

. ^_j^dJ 4 opJU tL-ljAll oU-^-iy ^^ wh&l »yi J* (f) 
oUyw *l^*il ^yill J *: — J i*l* ol*jJy i_jU£JI j^-a^ Jj& (t) 

.iiUIl JLJfcJI 

: <jjjci\ j;uyi _v 

. pJLJJ JJa v l^U j^jj Ja ( \ ) 

. J>JU oblijl y JJUI >*J oLUI j^jj J» ( T ) 

.iJUwi oljUil v 1 ^ 1 <Jy*. J* (r) 

^LT y a^-^ ^1 -JUxu-l i-uLp ^J>d J-J-> v^^ J-* ( i ) 

. ft*j*fi \^J^ <-^^S jl l«Jt- U l~0»»Utf*6 

— rvv — 



. v>*ii 4*/r* <i'j^ i^Lji <iUT ( ^ ) 

.V-^* *^^' £"*J-> iJi^W i rkdl (Y) 

. ?*--^>iJ v'y>»>*" j>*" ^IjUw-1 (r) 

. <i>UI j^ftll fl-UlJ ( t ) 
..V-^ V 1 ^ 1 (•**- (°) 

(!) J"fc 

ijuli^l i^jj^U oL^ju c*U* : Y . p 

• : iaii^l 

.Li ( ». : .at...[I Extremities 0UI41 ( f , 
. < iiJL> l-^jf a^u L^ y* p* '^ 1 ^ ( t ' 

\xaS K j*/') J>t «J ^y^L ^ .J* tJa~J! ( * 
. -uU oU, : .<T...,f I-X4/ At j*Ja- >* ci>^' ^ia — H ( * 

/H\ Ji U^l J* o^ <> a* P^e angle <.y~JU o^jJI (a; 

A Tuller ,/■ T. Heith: « The thirteen books of Euchd's Elements)) '. ja U>>~ ***>-• ^J * 

— rvA— 



.Rectilinear «..Ji,-, ,« 3* jlj ijljJI i ■' 
J*j*\f Cr* ^U p*-*^ — • J* p-s-*-: — • J**- J-»-»-£ Ujjl* ( \ . ) 

.U8 i^lj j.^Tt i,lj ^ j.j.^1 i^yi ( U ) 

.Utt ijij j* jit iyj ^ saU-i ",j\j\ (->r) 

. *<j* iP Extremity il^' yi Boundary ajji-l (\f) 
C»Ij>*»- jt :»>»»• tft (>*>*) &S* i>j& ^ j* Figure J&UI ( \i ) 

. boundaries 
•l^tJ t *Aj Jaiw (jjj*) ^y* jp^ J^A yjk gpijjl ( \«) 
dt Ji 3ai j* falling upon it <-J*L" ^dl U^b-JI J^kjU JT jjXj 

.yWI» 5kWI y-Jj (\1) 
J u^J XA I** fj-y jh«s — • J*^ d y* a^JljJI ^Jai ( W) 

. S/UII Uwbj pSs-JI IJukj 4 J^'IaJI JagM uvA^VI 
.4, ^laill Wlj>ilU (aja*) j,y* £± y> lJSji\ ^*J (> A ) 

^ Quadrilateral VM J&^H itf^fci •\j*4\ ^ Trilateral U±LL\ 
**>J o* -r^\ •ly>*U (j* Multilateral •jjusII JlSwtyj 4 *ujL «{jJL 



ti >i^Lju jUJf 4} O^j U>* £U^|I tfjUdl £JUI iijLj> d^l 
. 4>j\-z* jf <*^>t c>j& U >k Scalene f^Uty Udaft iJill 
jlJ 0& U>>j i>^l pJUUI •1111 «a±l±LI J&tSU *L^VL (Y>) 
4 4>->b» ijlj J 0j& U ykj i.#yi jryiil iJfcll ( cwU o^lj »U>j 

£Lrffl ^jL^ i>aC U>fc# ^^11 :L^L^JI JLO</l jji (yy) 

^US# 4* J^l^ (^V •Ll>j OjXj L* y*J JJkj — II t pjlji •LUJ.t 



&u «** *fV jf ^jjj £*^' tf* 1 -^ ^A u >o ^ 4^-^^ 

JTj c4^ *£^ £? °>^- U >*J Rhomboid (£>U^H ^J*>^) 

V> £*^ tfjUu crJ *^!j >^* ^^ <A>^. V ur^ti^i U^JjJ 

. Tnptrm oU^Q. 1+^ j;>^|l 5*1.^1 Jl&^l ^Jj . ^ #y,j 

,>$l U»aJ ^AbV Indefinitely Ul^ OJol L4* l^^^ j* 

Postulates CUULI : Uti 

. 4Ua» J Jl iUi» (i< ^ | » a i "- * Js*- to drtw fj ( ^ ) 
a finite continuously Jj+Z"\* ««,.«:■■.* oJo to produce oJ ( Y ) 

. p jfa ... * Jo>- j strtight line 
.#\~aj fjg lj\ji\ to describe ,Ju*>l (f) 
#u- iiy ** lt*«u iijt^u Oj& U12IJ ijljll Jf that ot ( t) 
J* <£dWJI ^.y^ 1 cKi u?t*~> J**-* ^i *ij * that 
indefinitely U>V^ OLJuJW Ijc*I lit -oli jcuJti j* Jit v-^ 1 cr-*- 1 

The common notions OU+jJLH ; UJti 
. i jLju ojC" *^l ^cl i jU» UjC" jM *Lity ( > ) 
. ^jU^ wholes Jxltt oU jLwi Jp ol jUi* cJJl I i> ( T ) 
. ^L-i remainders ^jjJli oUjLj> j* oUjLwt £**-)* Ijl (r) yr 

. rfJ Us l^u > jJ*s ^i .U^H ( t ) | 
• •>' ^^' J*» (•) ! 

. 9*%*H\ <Jj\~Z* cJbi construct U^ j u - jt; . - * 4aU Jp ( ^ ) 
. pi** ,»:«"■■■• ■!*>■ c£J^ f - : * 7 " * -J"^ d ^*** ^**» -^ £*V ( O 4_-> v — iQ 
j* to cut off *kiJ 4 Jw jL^-« jr^* J l^ - I: . » ,■» uUsl^ ^ l a » * ( f ) 

.^jUJ o^uU vudt Ujjjlj jddl 



-cut lil 4 iJ^lill JZi^j iSjl~Z JfU\ iij\ ill oLJLlII j (•) 

. ijUo> o\J^S Sj^UII c^ ^jljltt uUjLdll uL.rr.-H 

(>^ (<rdW* i>*) r&-+ ^ J* oi^ u m : ■ *"- » Cf}*+ Ja^ (V) 

<>ii; U ^1 «.j- 11 UxiM ,,r„.IL * ,.« S . ot L^V '.tfyJU 

ojUfj >T \L±^ j L^JlliJ ^UlJL* j 0UJL> ^l~; lit (a) 
*>* ijfc\/M ^W) ^ jL.-^ u^Xj L^UIjJ OLi UiJ ^jl^LLII 

. olW ^..i.:,...* <»^lj to bisect ijurftrrl (^ 
. (J 1«** finite :^U* ,», : .4T... * Ja>- 01, : .,^." I • ) 

• i^uJl iaJi^i Jux+U c^JLs olf.^ :Y.Y.f 

Axioms of connections *i*j4^ J* fj*>" ^^^ ■ ^J' 

. f L*- Iwb -b^j ^ 4 I J/Oiiafi i >i*» (jl J^U- ( ^ ) 
. f L>- ^ X' ^Ji^ ijcilat ^>ii; J J^U- ( Y ) 

Axioms of order v**>/^ ^^4i*^ • W^ 
Lil 4J%* -?- ^j 4 I UU ->• 4 I jcLiJl i>» ^ ikiJI C^-aJj 1iJ (\) 

J t^ jy u ^Jai-I w ^i* Jp *a 



D. Hilbert, GrundUgcn dcr Geometric ( 1962) : 0* f^s* 

.Udl iuWL i^U-l ^1 >l -A. Tullcr jfr 



#t >d>^ ucJmJI <>> Cfcfc Ja* laiJI aJ* 

^ ^1 JttUI jf ii ^t Segment (i«Je-JI) iJailL ^ :<Jbj*> 
uUjJI . 4*kiil end points OliJlfi oldaa* oL^-J ^ « I ol:Jai,:JI , ^ 4 1 
_> (, .'V *J**" l^-i* ^k K^i 






emanate 



i jC- ,J iai tit, lii £UJi ^u Jp oUjfc u^ai; oi j^~ o*l^ 



.^ V I **JSll ^Jj vVI I4UL; £ 1^- 4^v «V l ^* «***" f^ 

.^iili ^ Jai; S*H ^-jj 4*iisli £>ut ^U **tfi ^ 

UmII'JI S-faiM (^) J»U* i-»«'t ^ W f £*-* J-** »^ «■*»-** 
J.IW U*> $ oU iJU Uul ,^*Ju jji JT cJbLkJ Iij (Y) 




3^1 




— fAY — 




C 



jL^j) uf^j (k*W crlcr*** 3 ) ^ hjW. cr* •^- i HL^ 
•ill '(^y^ 1 u^j) i^ 1 ^^ b ! -^a^ 1 u> ^-V- (^i'jJ' ^-^ 

jiT iii, 4 u^ j^ jp uuu p y iyj -^tv ^^ 'M (O 

v^^ j* iaid ° ff ^ ^ o^ fy** cs*^ j ^•y** *i yj j^^u 
• w-* j^ - *yj j** .•^-b «*>> «*>* fy~ {^j ^y** 

*>L> v^ 1 J* Ji 1 ^ ^ •>**.<■* ilif 6UJL> 61/ lit (o) 
Uj^l jilk; J^l .i.NII iiUI Uj^l Jf JU <>T *Ud i^** ijljj 

, ^ylill iiUll ;>uii 

Contlniuty jl^/ty C^Oi : L^U 

tul OlT lit . ((^JuJyt i-^JO jt measure ^^U^ i-^-U)) (>) 

<Uk!l Jl J** l^li I ja i\jc-A ^t ^UJJI J* ol^il j^. J (laid off 



J* .kUI *& .((Linear completeness JaiU JUT*ill Vfe JU » (Y) 
oWUI jt sl^y JC£ jt JicV Ji^lj s-alr' 1 lT*^ £ f-fc-* !*>■ 
j, 4fUI J>\kJlj JafiH W>l iJj^ 1 ^I^'J ^^*^^ <>f 5*K^' 



. valid 



*4i>ull i*x^} (HiUUAi) <J^ ol^uj rf.t.f 

j. ob ( v ) ...v it ^*(b :(W) 5i^j^ oB^^u 
>j* (v*b ^u^ta*^ aui (^) ... t o «f !>>»» ^ — - kiji 

o 5 ^ ** vj'^S :G^v o=#') iv 4j «t V>» ^ ?jC j* 

.'Foctulateof line ( r g i - " -.« J I) Ja^l ^L^i i-H^-t : ( > ) «9fe-M 

tit £^r cr- ia**^ 1 a^^/I *ji ^U-t jJiLj J 

lu! jr wr o=f ') f j*i j* t «***, u>i> vwji ^^" 
Jui a*^,^,! cjit iii ;t 4 t cr.o^j ol ^ f P j- ..Jit 

^Ufy ^ v f dJsti u^j t_» 4J * V f v t S^UI *kiJl u^i y:t-> 

. degenerate O^Ca ji> ^ut Ai)t J^L* UU 

-b-!j Ja>- : Point- line postulate Ja->- JaJU L^jJb l(t) «sfc-V> 

( ii ^: J ) ii 4 J c^A^ ^^^ tft^' ^ JU *" ( J J 

. 4,..<;J Ujly v ^r«i U UU- *Jti~ll . OUjjyu 

... 4O 4f oUJcJli L>La;i : i^yi ^U ij^ju : (t) S^jo 

CJlT lil J ^ (±>Y ^-U-) wrUsiLI iU^I! 
(t>lauW) v >.«.JL t ... J I Jaiu ^ JcJaiJ j =L ^ 4J=^' 

, .yj'i> >> r l— jt J>ll4>U v^ 1 <> «i«f 

OP. Btrkhoff: «A set of postulates for plane geometry » : j* J»JU j* \jj*- i^i* *j + 



(y t t)^X =(y<')^ t(^J)ulX 
U| ;>UI! UjjJIj 2L-L> 5>UI ottUI 0j£ il^u ^>JLSLiJi kJU ^ 



¥ > 3C o»o»c.«o(<UI j_^, ^-)«mmm«md* 



_fA«. 



.\\*V ***jUSl\ «&L&IJ\ ^tjJSyy ^Ijua ^ ^jJI (y) 
jCj^J! _J/tfl *>l ((oL^U^II ^jjj ^ 4j^x^ oUUl» (r) 

. mt <- v^ <*wi kj*u <**>' . ^>- 
ol^LjJ! ^jJJ oL^L*l» : djjJJj JjJ* ^^ j^Sxi\ (t) 

^Uii yjf a. 1,,, U Mp» :^ juht j^^. uj«j #^jlTjJ( (n) 
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